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FBOFOSED NEW STSIEM OF WATEBWOBES FOB CHICAGO. 

We have received a copy of the proposal made, September 
10, 1881, by Mr. Wm. Golding, M.E., of New Orleans, La., 
to the Board of Public Works ot Chicago, for the erection 
of new pumping machinery for the waterworks of that city. 
This proposal is accompanied by engineering; drawings, and 
taken altogether is quite a remarkable document, reflecting 
much credit upon the author. It illustrates a system that 
contains points of unusual practical excellence coupled with 
great simplicity and economy of construction. In our 
opinion it deserves the attention of hydraulic engineers and 
water directors in all parts of the country. The first general 
requisite of a good water delivering mechanism is thorough 
eflSciency in doing its work; next, such a simplicity of con 
ctruction that any moderately equipped foundry or shop can 
manufacture the machinery or enlargements when required, 



while any ordinarily intelligent engineer can set up the same 
and easily keep it in effective operation. All these features 
are . fully realized in Mr. Golding's system, and will com- 
mend themselves to engineers 

In view of these considerations we have thought that our 
readers would be interested in the following brief review of 
the salient features of the system, which, with our engrav- 
ing, we derive from the printed proposal before mentioned. 

The general ideas of the author in designing thi.s system 
are well set forth in his preface; some of them may provoke 
discussion ; but the more they are discussed the better. They 
are substantially as follows: 

" Principles were created with the earth. The utilization 
of principles forms the various branches of science. To sepa- 
rate and convey material is allotted to mechanics. In mov- 
ing a quantity of material an equivalent is expended, which 



equivalent is denominated power. The mechanical combi 
nation for conveying material will be appreciated in the pro- 
portion as the useful work performed approximates the 
power expended. When a unit of power is expended, a 
unit of work is performed, but not always desirable or use- 
ful work, as, for instance, in faulty or inappropriate design, 
the combination may absorb largely of the power which it 
is intrusted to transmit. 

" When a quantity of water is to be elevated, a very large 
combination of two or more pumps may be selected, which, 
as usual and proper insuchdesign, will make but few strokes 
or repetitions per minute to accomplish the desired result, 
and will require the entire flow to and from the pumps to be 
started and checked at each repetition and so absorb much 
power, which waste of power may be obviated by adopting 
[Continned on page 404.] 
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A GLANC£ BACEWABS AND FOBWABD. 

As we approach the end of another twelvemonth the usual 
questions arise: What has been the character of the year's 
events ? What its progress ? What its promises ? 

Naturally those things which bear most directly and 



Besides the work, of civil engineering already noticed are 
several more or less important ones, begun or completed, 
which should not be forgotten. Another line of railway 
communication across the great West has been completed in 
the Southern Pacitic road, and rapid progress has been made 
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forcefully upoa a man's life and study and daily labor will 'toward the completion oE the Noithein Pacific. Canada 
I seem to him to be the most important. The ■business man, Ilia.? undertaken a rival trauscourmenlal ra'ilway stiTl lurtner 
* the engineer, the artisan, tlie student, tlie inventor, vj\1\ eacTa \ iiort\i, anfli. 'has doiie considevabYe aev\oua wov'te. upon \t dux- 
review the past or contemplate the future in his own way, bj' ing the year. Our northern neighbor has also completed 
the light of his individual or professional experience and the improvement of the Welland Canal, a worii lately pro- 
hopes. I nounced by high authority to be the best of its kind in the 

Bat theie arc events, achieyemenls nf iahoy, discove- ; world. Our southern neighbor, Mexico, has manifested 
ries, inventions, and the like, which all men make note of unwonted activity in railway extension, and unwonted wis- 
sooner or later, and which give to the year its historic char- dom in greeting cordially American enterprise therein, and 
acter. Who can name those of the year just closing ? | in the Tehuantepec ship railway scheme of Capt. Eads. At 

The task would not be so hard if each year stood alone in Panama the' De Lesseps canal project has been seriously 
its work or measurably distinct, like the links of a simple begun, surveys and some excavations have been made, and a 
chain; or if it were possible for men to pick out infallibly heavy tribute paid to the evil genius of the climate in death 
from the complicated tissue of current events those most and disease among the engineering staff and the small army 
woi-thy of commemoration. But the great work which was of laborers employed. The St Gothard Tunnel through the 
brought to fruition this year was begun perhaps a decade, Alps has been opened to traffic, and the projectors of the Eng- 
perhaps a century ago. The invention, observation or dis- lish Channel Tunnel have given earnest of tlieir sincerity in 
covery by which the year 1881 will be best known a century steady and promising woi'k in actual drifting under the sea. 
hence is most probably yet unreported or hid away in the The new Eddystone Lighthouse has been completed. The 
mass of the year's records, with its importance unsuspected centennial of the birth of George Stephenson has been duly 
oratbest but vaguely recognized, even by the man whose name celebrated in England, and duly commemorated in this 
it will make known to many generations. Our point of view country by a commendable advance in the speed of fast trains 
is so close that we cannot well see the things our descendants between our principal cities. Though built last year, the 
will see most plainly when the things we now magnify Fontaine locomotive makes its mark by actual service this 
most will, perhaps, have gone to the limbo of forgetful- year, 
ness. ] Not the least notable characteristic feature of the year 

Of some things, however, we maybesure; and, tliough has been the increasing attention given to useful applications 
we may forget them next year, tliey have played a promi- of electricity, due partly to rapid advances in electric light- 
nent part in the current history of the past four seasons. ing, but more perhaps to the prominence given to electrical 

Of one thing we can speak with confidence. Thougli not affairs by the successful exhibition at Paris. The storage of 
the best of years, 1881 will go down to history as certainly electricity, so called, though not new, has been greatly 
not an empty or a bad one. Crops have been fairly good the developed and improved during the year. Prom being a 
world over. There have been no great famines, no wide- laboratory experiment known to few it has risen to be a 
spread plagues, no devastating wars. The industriously [ promising factor in the practical application of electricity to 
inclined have had enough to do everywhere, and in our own j every-day affairs. The employment of frictional electricity 
country, at least, have been able to command an average ^ in the separation of bran from flour has been brought pi'omi- 
amount of the mental and material good things going. nently before the scientific and milling world during the 

Our industries, on the whole, were probably never more year, and a successful mill using electric purifiers through- 
flourishing, more varied, or more reasonably hopeful as to out has been established. The electric railway has been 
the future. There have been no general disturbances of more extensively tested in the carrying of many thousands 
labor nor anything tending to throw large numbers of men of passengers at the Paris Exhibition; and ground has been 
and women out of employment. Commercial failures have broken for a commercial electric railway in Ireland. The 
been comparatively few, and every productive industry has system of telephonic stations for civic purposes begun in 
thriven. In many departments the work already called for Chicago has been much extended, adding materially to the 
and undertaken is sufficient to insure steady employment- efficiency of the police system. Among the undeveloped 
for men and machinery for several if not all of the months but vci'y promising discoveries made public during the year 
of the coming year. in connection with electricity we must not forget the experi- 

The rapid extension of our railway system, in the older mental researches which have pioduced the photophone. 
States as well as in the newer Territories, has given and thermophone, and other applications of ladiant energy in the 
doubtless will continue to give employment to vast armies transmission of speech. Much that is useful may come from 
of out-door laborers and scarcely smaller armies of machin- them. 

ists, mechanics, iron and steel makers, and workmen in all The researches of Pasteur among the lower forms of life, 
the arts tributary to the railway system. i especially those associated with certain malignant diseases, 

The industrial development of the South, Southwest, and have given results which are perhaps more pregnant of bene- 
Northwest during the year has been unprecedented, vast fits to come to humanity than any other work of the century, 
acres of virgin and long neglected soil having been brought ] If by cultivating the specific virus of our more malignant 
under cultivation, vast stores of natural wealth in forest i diseases the morbific eleiiients may be deprived of their 
and mine having been newly opened up and made accessible 'malignant character and yet remain capable, when ino- 
by new roads. culated, of making the organism as proof against the true 

As the commercial and financial center of the country, disease as a real attack of it would, preventive medicine has 
and now, as the late census has shown, the manufacturing entered upon a stage of infinite importance to mankind, 
center also. New York naturally feels intensely the quicken- ; So far the tests seem to justify the most hopeful anticipa- 
ing pulse of general activity. An index of the impetus of tions. 
national prosperity, we have seen in this city and across the 
river in Brooklyn over four thousand houses begun and many 



Enough has been said to remind us of some of the more 
notable results and promises of the year. A multitude of 
completed during the eleven months of the year already ^ perhaps equally important topics crowd upon us for recog- 
nition — progress in the industrial arts; Arctic research; 
comets; archaeological discoveries in Egypt, Mexico, and 
elsewhere; the Atlanta cotton fair and its proofs of an un- 
developed world of wealth in the South; the great works 
begun in Florida for the transfoimation of a vast swamp 
into an industrial State; and Scores of other enterprises be- 
gun or completed at home and abroad. This is a period of 
great things, and no man can afford either to remain in 
ignorance of them, or to supinely let the opportunities they 
offer for self service and public service go by unimproved. 



not a few of these structures covering large areas 
eight or ten stories high. The estimated cost of the build- 
ings for which permits were granted during the first eleven 
months of the year exceeds fifty-five million dollars. 

The lighting of our streets and squares by electric lamps was 
officially begun less than a year ago. The work of putting 
down mains for the conveyance of electric conductors for 
a general system of incandescent electric lighting for stores, 
offices, and dwellings is going on rapidly. And the same 
may be said of mains for steam heating from central stations. 

The great bridge across the East River is nearing comple- 
tion. The year has seen the approaches substantially fin- 
ished and the work on the superstructure begun. Now 
neai'ly all the floor beams are laid. The original plans 
have been materially changed during the year, making the 
bridge five feet wider and four feet higher above the river, 
with greatly increased strength, to enable it to carry railway 
trains of Pullman cars. 

The tunnel under the Hudson is progressing rapidly and 
securely by improved methods, work going on from 
both shores. Steady progress is also making in the excava- 
tions under .Hell Gate for the removal of Flood Rock. 
Safety in the navigation of our harbor and adjacent waters 
has been largely enhanced during the year by the introduc- 
tion of iron hulled passenger and excursion steamers. 

In marine engineering the most notable progress has been 
seen in the building of steamships exceeding 5,000 tons and 
up to 8,000 tons, and in the substitution of steel for iron, as 
in the construction of the Servia. On the destructive side 
we have seen the successful testing of the Ericsson torpedo 
boat Destroyer, the less successful testing of the Alarm, and 
the launching of some notable torpedo-boats in England. 



FAT£MS AS INV£SIlf£NTS. 
It has been said that the introduction of useful inventions 
seems to hold by far the most excellent place among human 
actions. Unfortunately this, like many other truths, is not 
sufficient of itself to incite the inventive faculty. In these 
money-getting times mere sentiment succumbs to pecuniary 
gain, and, when the value of an invention Is called into 
question, it is not its moral or beneficial effect upon the com- 
munity that is considered, but rather the moi'e practical one 
of its influence upon the pocket. Do patents pay ? is a ques- 
tion often put and frequently answered in the negative, 
but erroneously so. For the amount of money invested, 
there are few properties that have paid more handsomely. 
Take the leading investments of the day; how many of them 
are gigantic failures? Of course all patents do not pay, 
neither do all investments in any description of property; but 
in these days of wild speculation, railroad bub'^les, and bank 
failures, it may be very opportunely asked whether thirty- 
five dollars, or a little over two dollars a year, paid to the 
government for a seventeen years' exclusive right in and to 
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some useful invention, is not a promising investment? It at 
least is not a very extravagant one. 

We all linow of patents that have paid their millions, but 
we do not all know of the many thousands upon thousands 
of patents which have realized for their owners amounts 
varying from five thousand to fifty thousand dollars and 
upward. Contrast these realizations and the paltry out- 
lay required with other investments, and where is the 
property which yields as large a return ? That many patents 
do not pay is not always the fault of the invention, but not 
unfrequently is due to the want of proper commercial man- 
agement, or to the clumsy form in which the invention, per- 
haps a very meritorious one, has been ushered to the public. 
But even these patents ultimately sometimes prove valuable, 
on account of the principle involved or some one particular 
construction or combination they cover, so that holders of 
subsequent patents are compelled to pay tribute, and it is 
never safe to consider a patent worthless because it is dor- 
mant. Its day, after the lapse of years even, may come 
unexpectedly. 

Again, inventors frequently are at fault in not following 
up their inventions by fortifying the original patent with 
subsequent ones covering improvements in matters of detail. 
Nor should repeated failure discourage an inventor; for, if 
only one patent out of every ten pays, it will many times 
more than compensate for tlie cost of the ten. Not merely 
scientific men and mechanics, but men of leisure, will do 
well, then, to consider whether a patent, if only as a specu- 
lation, is not a cheap investment, even if the weighlier con- 
sideration of advancing the cause of science or adding to 
human comfort, by ever so small a step, be altogether dis- 
carded. 

VIBBATION OF BAILWAY BBIDGES. 

It is not at all improbable that the coming railway engi- 
neer will design bridges and superstructures and machinery 
with a view to obviating the injury done to these structures 
by vibration caused by rolling stock in motion. To build a 
bridge capable of sustaining heavy loads is the aim of the 
engineer. He may accomplish this to his entire satisfaction 
so far as a dead weight is concerned ; a tremendous load 
causes but little deflection, and the bridge is pronounced 
perfect. In one sense this would be a correct verdict, and 
yet it would not contain all the elements of a perfect bridge. 
The bridge is calculated to support a load much greater than 
it will ever be called upon to sustain, and the ordinary load 
will not strain any of its members by reason of the factor of 
safety. But when there is an undue or excessive vibration, 
the fibers are disturbed and a gradual weakening of the 
material is the result. To prevent vibration and unequal 
deflection it is important that the supports be made as uni- 
form as possible. By making one portion of the rail sup- 
port, whether on bridges or grade, stronger than another, 
the deflection being unequal, causes a vertical oscillation of 
rolling stock which is not only destructive to the stock but 
also to the substructure. This destruction arises not only 
from disturbance of foundations, but by reason of the ten- 
dency of long-continued vibration to separate the particles 
which constitute the mass of the material. We take a piece 
of tin, lead foil, annealed wire, or some similar metal, and 
bend it, and there is no perceptible injury or tendency to 
break, but we repeat the bending process between our 
thumbs and fingers, and pretty soon the fibers part and there 
is a break. This is precisely the case with an iron girder or 
other member of a bridge. Thus constant vibration has a 
tendency to weaken and destroy these structures, and to this 
may be assigned the cause of many mysterious and disas- 
trous bridge failures. This vibration also tends to weaken 
joints and rivets, and unless the structure is under constant 
and thorough inspection disaster may occur. How to pre- 
vent excessive vibration is the question; but probably to 
follow the plan of the deacon in his construction of his 
■ ' wonderful one-hoss shay, "to " make each part as strong as 
the rest." would be as effective as any. 

A cat, in walking along a large beam in a wood frame 
building has not the slightest effect on the structure; but let 
the feline take a lively trot on the beam, and the whole 
building trembles. A horse, in walking across a bridge, 
causes no perceptible vibration, but a trot gives it a thorough 
shaking up; and this vibration continues for some time after 
the animal has left the bridge. This vibration is more 
destructive than an excessive load moving slowly. A loco 
motive, in crossing a bridge at a high rate of speed, shakes 
the structure by the counterbalances on the driving wheels, 
precisely as the cat or the horse shakes the barn or the 
bridge. 

The remedy for this, then, would seem to be to run slow 
over bridges, but this is obviously impossible with our 
high velocities on lines where bridges are frequently met 
with. It only remains, then, to prepare the bridges in all 
the details of construction to resist vibration as far as pos- 
sible. 

The above has reference to vertical disturbances; but the 
lateral strain, caused by the natural sway from side to side, 
which is the result of uneven surfaces, and the space left for 
lateral play between the flanges and the rails, is equally dam 
aging to bridges. There is more or less lateral oscillation 
of rolling stock that cannot be avoided. This causes a 
series of vibrations in that direction which has the same 
tendency to weaken the members as the vertical disturb 
ance. 

It is claimed by good authority that long continued vibra- 
tion crystallizes metal, which of course renders it unfit for 



service, and bridges that have seen long service should be 
examined to ascertain the exact state of the metal. The 
frequent breaking of rails is, no doubt, owing in a great 
measure to vibration as the primary cause. Many rails 
break near the ends, especially when the splices are loose 
and the ties near the joint and under it are "low." The 
ends of the rails being depressed by the wheels, spring back 
to their normal position, and vibrate with a singing noise 
like a liuge tuning fork. If this looseness of joints con- 
tinues long, a break is sure to follow. Oscillation produces 
vibration, which, in turn, produces crystallization, cracks, 
and breakages. 

In a bridge, if one member is more exposed to vibration 
than another, it will in time become weakened, and the whole 
structure may fail mysteriously. A proper arrangement of 
stays and braces will prevent vibration, and this is a subject 
worthy the attention of engineers. 

NAVAL AND COAST DEFENSE. 

The annual reports of our military and naval authorities 
have lately given special emphasis to the well known facts 
that, though ourrelations with the rest of the world are friend- 
ly, war is ever liable to arise, and a sudden war would find our 
coasts utterly defenseless and our navy inadequate for any 
service likely to be put upon it. 

A complete revolution has been wrought in the material 
and methods of naval and coast defense during the past fifteen 
years; and as a nation.we have done little or nothing to keep 
ourselves abreast of the military and naval progress of the 
world. Meantime, our prolific inventors have been steadily 
at work devising new means and appliances of which the 
nations of Europe have not been slow to avail themselves; 
so that we as individuals have put into the hands of possible 
enemies the means of doing us fatal harm. Unless we be- 
stir ourselves as a nation and begin to guard our rich and 
vulnerable seaports by defenses at once adequate tor present 
needs and susceptible of easy strengthening as new needs 
may arise, the neglect may cost us in a day, in property 
destroyed and ransom demanded by a dashing enemy, more 
than it would have cost to make every seaport on the 
coast practically impregnable. The Chief of Engineers, 
General Wright, si-ates the case very compactly when he 
says in his report: 

" For many years no appropriations whatever have been 
made for the construction of new works or for the modifica- 
tions of the old works which were built before the intro- 
duction of modern ordnance and armored ships, and which 
latter, although there were none better in their day, are 
now most of them utterly unfit to cope with modern ships 
of war. The earthen batteries more recently built in the 
positions which are available for such batteries in our har- 
bors are generally in effective condition, though by reason 
of the late increase in the power of ordnance some of them 
should be strengthened by thickening the parapets and 
coverings of magazines. The casemated works of which 
our seaport defenses are necessarily largely composed were 
built when wooden walls were the only protection of guns 
afloat. Now ships of war are clad in armor up to two feet 
in thickness, and the old smooth-bores have been replaced 
by rifled guns, the '.argest of which throw shot of nearly a 
ton weight, and which burn at each discharge nearly a 
quarter of a ton of powder. While other maritime nations 
are adding to their already powerful navies heavily armored 
ships of war, which are armed with 81 and 100 ton guns, 
and which cost,exclusive of armament, more than $2,500,000, 
they are building armored defenses for the protection of 
their own coasts. Great Britain has already 500 guns in 
position behind armored defenses. We have not one such 
gun, nor have we any armored defenses whatever." 

Approving of the position taken by the Chief of Engineers 
the Secretary of War lays proper stress upon the fact that 
" modern wars come on suddenly, that serious international 
disputes occur between nations the relations of which are 
apparently the most unlikely to be other than friendly, and 
that a condition of readiness for defense and an attitude of 
belligerency are sometimes the best preventives of actual 
war. We know that the necessary new works and the pro- 
per modifications of our old works will require many years 
for their completion, and it seems simply a matter of com- 
mon prudence that we commence without delay and under 
liberal appropriations to put our coasts in an efficient condi- 
tion of defense." 

As to the means of coast defense the opinion of General 
Wright that the most efl3cient, most enduring, and least ex- 
pensive are fortifications and torpedoes, is unquestionably 
the true one. One gun properly mounted and handled on 
land is as efficient as several guns of equal power afloat, 
owing to the greater certainty of aim. 

An armored fort on land can have its power of resistance 
increased unlimitedly and much more rapidly than increased 
power of penetration can be given to guns. Not so with 
floating forts: their buoyancy is limited and their security 
is gone the moment a gun is made of greater penetration 
than they were built to withstand. Several fixed forts 
(whether simply revolving, or both revolving and movable 
about a defensive mole) can be built for the price of one 
sea-going ironclad mounting as many guns of like caliber; 
and the fixed fort is not liable to be enticed away, as iron- 
clads are, leaving a harbor defenseless. 

Our geographical position and general policy forbid 
offensive war on our part, thus relieving us absolutely of the. 
need of building the huge sea going fortifications of the sort 
favored by European powers. This fact is clearly though 



grudgingly recognized in the recent report of the Naval 
j Advisory Board, convened last summsr to consider plans 
for the reconstruction or rather recreation of our Navy. 
They say: 

" Since it was decided that iron clads must be left out of 
consideration, it became necessary to determine upon auxili- 
ary means of defense, which, although not so far-reaching 
in their protection, should still hold foreign armored fleets 
in check until armored defense could be provided." 

Naturally professional spirit led the Board to contemplate 
j only floating "armored defenses," the best service of which, 
j as we have seen, may more cheaply and efficiently be 
rendered by armored defense on land. 

I The auxiliary means of defense recommended by the 
Board for immediate construction are: 

Two first-rate steel, double-decked, unarmored cruisers, 
having a displacement of about 5,873 tons, an average sea 
speed of fifteen knots, and a battery of four eight inch and 
twenty-one six-iiich guns. Cost, |3,560,000. 

Six first-rate steel, double decked, unarmored cruisers, 
having a displacement of about 4,580 tons, an average sea 
speed of fourteen knots, and a battery of four eight-inch and 
fifteen six-inch guns. Cost, $8,532,000. 

Ten second-rate steel, single-decked, unarmored cruisers, 
having a displacement of about 3,043 tons, an average sea 
speed of thirteen knots, and a battery of twelve six-inch 
guns. Cost, $9,300,000. 

Twenty fourth-rate wooden cruisers, having a displace- 
ment of about 793 tons, an average sea speed of ten knots, 
and a battery of one six inch and two sixty-pounders. Cost, 
$4,360,000. 

Five steel rams of about 2,000 tons displacement, and 
an average sea speed of thirteen knots. Cost, $2,500,000. 

Five torpedo gunboats of about 450 tons displacement, a 
maximum sea speed of not less than thirteen knots, and one 
heavy powered rifled gun. Cost, $725,000. 
i Ten cruising torpedo boats, about one hundred feet long, 
and having a maximum speed of not less than twenty-one 
knots per hour. Cost, $38,000. 

Ten harbor torpedo boats, about seventy feet long, 
and having a maximum speed of not less than seventeen 
knots per hour. Cost, $250,000. 

With the exception of the cruising torpedo boats recom- 
mended, all of the proposed vessels would seem to be gravely 
inefficient with respect to sailing capacity. An unarmored 
cruiser carrying only light guns, if unable to overtake a first 
class merchant ship or run away from an armored vessel 
carrying heavier guns, would be of very little use in actual 
warfare. They might be comfortable for naval officers to 
cruise in in times of peace, for lying off popular summer re- 
sorts, or for picnicking along friendly foreign shores; but 
they would not do to rest national security and honor on in 
times of serious conflict. Instead of speeds of from ten to 
fifteen knots an hour, our unarmored cruisers should aim to 
be able to make, when occasion demanded, not less than 
eighteen knots, and from that to twenty-five knots. Both 
armored and unarmored war ships of thirteen knots and less 
have gone out of fashion the world over, and except in a 
war of grain i-hips and mackerel smacks, the pro- 
posed thirteen knot rams would be as useless as so many 
billy-goats. 

Our cruisers should be built with special reference to 
staunchness and speed. With proper coast defenses we 
would not be likely to be involved in war with any nation 
likely to hurt us except in harrying our coast-wise com- 
merce or the foreign merchant marine, which is to be 
developed, we trust, in the near future. Against such an 
attack the means of striking back in kind would be our best 
weapon. And the same fast cruisers, wind-wafted for the 
most part in time of peace, would be best adapted for the 
scientific, humane, and other peaceful occupations likely to 
engage them during most of their lives Instead of idling at 
! home or in foreign ports, we should like to see our navy 
I always engaged in works of exploration scientific investiga 
I tions at sea, or cruising up and down the great commercial 
routes for the protection and relief of mariners and travelers. 
They should hover upon the track of storms like Mother 
Carey chickens, in search of distressed or disabled merchant 
men; and the practical schooling in seamanship, pluck, and 
energy, which our naval officers and men would thus gain 
in times of peace, would stand us in good stead during the 
trying times of war, should war ever prove honorably un- 
avoidable. 

^ I > ) » 

Salt In Dlpbtberla. 

In a paper read at the Medical Society of Victoria, Aus- 
tralia, Dr. Day stated that, having for many years regarded 
diphtheria, in its early stage, as a purely local affection, 
characterized- by a marked tendency to take on putrefactive 
decomposition, he has trusted most to the free and cor 
sfant application of antiseptics, and, when their employ 
ment has been adopted from the first, and been com- 
bined with judicious alimentation, he has seldom seen 
blood poisoning ensue. In consequence of the great power 
which salt possesses in preventing the putrefactive decom 
position of meat and other organic matter. Dr. Day has 
often prescribed for diphtheritic patients living far away 
from medical aid the frequent use of a gargle com- 
posed of a tablespoon ful or more of salt dissolved in a 
tumbler of water, giving children who cannot gargle a 
teaspoonful or two to drink occasionally. Adults to use the 
gargle as a prophylactic or preventive, three or four times a 
day. 
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HoTT Voltaire Cured the Decay of his Stomach. I not only in heating but in melting, and a greatly increased 
In the " Memoirs of Count Segur," there is the following ' product of steel in the same number of hours, 
anecdote: " My mother, the Countess de Segur, being asked The machine is the invention of Theodore A. Blake, Min 
by Voltaire respecting her health, told him that the most ing Engineer and Secretary of the Blake Crusher Company, 
painful feeling she had arose from the decay in her stomach ' New Haven; was patented May 3,1881, in the United States, 
and the difficulty of finding any kind of aliment that it also in England. It received the award of " medal of excel 
could bear. Voltaire, by way of consolation, assured her lence" at the recent fair of the American Institute, where 
that he was once for nearly a year in the 
believed to be incurable, but that, 



same state, and the Blake Crusher Company was awarded the semicenten- 
nevertheless, a very sim- nial gold medal for their challenge rock breaker. 



^1*1^ 



IMPEOVED SHAFT COUPLING, 

We give an engraving of an improved shaft coupling 
lately patented by Messrs. J. B. Dyson & S. K. Paramore, 
of New Britain, Conn. It is very simple, easily constructed 
and easily applied, and when it becomes necessary to dis- 



ple remedy had restored him. It consisted in taking no 
other nourishment than yolks of eggs beaten up with the 
flour of potatoes and water." Though this circumstance ' 
concerned so extraordinary a person as Voltaire, it is aston- 
ishing how little it is known and how rarely the remedy 
has been practiced. Its efficacy, however, in cases of de- 
bility, cannot be questioned, and the following is the mode 
of preparing this valuable article of fooa as recommended , 
by Sir John Sinclair: Beat up an egg in a bowl, and then 
add six tablespoonfuls of cold water, mixing the whole well 
together; then add two tablespoonfuls of farina of potatoes; 
let it be mixed thoroughly with the liquid in the bowl; then 
pour in as much boiling water as will convert the whole 
thing into a jelly, and mix it well. It may be taken alone 
or with the addition of a little milk in case of stomachic 
debility or consumptive disorders. 

PIG IBON BBEAEEB. 

Among the exhibits at the American Institute Fair tfiis 
fall, no machine attracted more attention than "Blake's pig 
iron breaker," exhibited by the Blake Crusher Company, of 
New Haven, Conn., the original patentees and manufac- 
turers of the "Blake challenge rock breaker" of world- 
wide reputation. The pig iron breaker was designed anti 
built in response to repeated solicitation from foundrymen 
and others for a machine to break pig iron into pieces, seven 
to eight inches in length, for foundry purposes. 

Heretofore this has been done by hand, either by lifting 
the pig bodily and throwing it down on a V-shaped mass of 
iron or by striking with a sledge hummer. The work, ; 
especially in the case of the tougher varieties of iron, was I connect the shafts it is easily removed. The adjiu-cnt ends 
necessarily severe, slow, and expensive. Repeated blows j of two shafts are inserted in a sleeve which tits the shafts 
with a heavy sledge hammer wielded by a practiced hand '■ and has a longitudiual groove formed in its inner surface. 




NOVEL SHAFT COUPLING. 



■would often fail to break a pig of iron. The pig iron breaker 
is strong and effective, and so simple that the illustrations 
of it which we present leave little to bedesiredin the way of 
explanation. The pig is fed in on an inclined or yielding 
trough, furnished with rolls, passed over a V-shaped knife to 
an adjustable stop on the end of the sliding head, A. 
This sliding head is provided with two knives, equidis- 
tant from the center 
knife on which the pig 
is supported, and has a 
motion of two inches. 

The sliding head de- 
scends, and a piece of 
the pig extending from 
the center bearing or 
knife to the " stop " is 
broken; it ascends, the 
pig is struck forward, 
and another piece is 
broken from the pig by 
its subsequent descent. 
In this way successive 
pieces are broken from 
the same pig with great 
rapidity and ease, with 
an expenditure of but 
from two to three 
horse power. In fact 
the product of the ma- 
chine is limited only 
by the rapidity with 
which it is fed. Iron 
can be broken as rapid- 
ly as it can be dis- 
charged from the cart 
or car which brings it 
to the foundry yard. 

The machine maybe 
stationary and run by 
belt or by small engine 
bolted to the side of its 
timber frame, to which 
steam is conveyed by 
pipe from the boilers 
at the works where it 
is used, or it can be 
mounted on a car with 
engine and boiler and 
be moved on a track 
along the piles of iron 
to be broken. 

The Blake Crush- 
er Company is now 
mounting one in this 

way for the Albany and Rensselaer Iron and Steel Company, 
Troy, N. Y., where 500 tons are broken daily for making 
Bessemer steel. At present the pigs are broken by hand into 
but two pieces. 

It is thought that the breaking of pigs into a greater num- 
ber of pieces by machine will secure a more intimate admix- 
ture with the fuel and fluf es in the cupolas, greater economy 



This groove is tapered or inclined on the top from its ends 
toward its center, as shown in the sectional view, Pig. 3. 

Two keys, corresponding in shape to the groove, fit against 
the inclined bottom of the groove. The inner sides of the 
keys are concaved or flat to rest upon the sides of the two 
shafts. One key has a right screw hole and the other a left 
screw hole cut through it, into which fit the threads of the 



direction the keys are pushed outward, releasing the shafts. 
It will be noticed that the sleeve is slotted transversely 
opposite the collar of the screw to allow the lever or operat- 
ing handle to be inserted in the holes in the collar and turn 
the screw. It is unnecessary to mention the advantages 
posses.sed by this coupling, as it can readily be seen that it 
is in every particular a practical thing. 

< < « > » 

Tlie American Public Health Association. 

The American Public Health Association, in session at 
Savannah, Georgia, December 1, elected the following offi- 
cers: President, Professor R. C. Kedzie, of Michigan; First 
Vice-President, Dr. Ezra M. Hunt, of New Jersey; Second 
Vice-President, Dr. Albert L. Gehon, U.S.N. ; Treasurer, 
Dr. J. Berrier Lindsley, of Tennessee; Executive Committee 
—Dr. James E. Reeves, West Virginia; Dr. Stephen Smith, 
New York; Dr. Thomas L. Neal, Ohio; Dr. J. G. Thomas, 
Georgia; Edward Fenner, Louisiana; and Dr. John H. 
Ranch, Illinois. The papers read at this meeting have cov 
ered, as usual, a wide range of topics relating to public sani 
tation. The meeting next year will be at Indianapolis. 

^ I » r » 

The King of Slam to the United States. 

General Haldermun, our Consul General in Siam, has 
received from His Majesty the King of that far off country 
a promise to furnish a memorial stone for the Washington 
National Monument. 




BLAKE'S FIG IRON BREAKER. 

right and left screw, whose middle part has a collar formed 
upon it in which are formed a number of radial holes to 
receive the end of a pin to serve as a lever or handle for 
turning the screw. 

When the screw is turned in one direction the keys are 
drawn inward toward each other, and clamp the ends of the 
shafts securely, and when the screw Is turned in the other 



Another Great Ocean Steamer.— The Serbia. 

The new Cunard steamship Servia arrived at this port 
Dec. 7, after a stormy passage of thirteen days. For the 
first seven days she had to buffet severe head winds, at times 
approaching a hurricane. Her best day's run was on the 
6th, when she made 406 miles. Her gross tonnage is 8,500 
tons; engine power, 10,(100 horse power. 

The length of the Servia is 53.3 feet; breadth, 53 feet; 
depth, 44 feet 9 inches. Her cargo capacity is 6,500 tons, 
with 1,800 tons of coal, and 1,000 tons water ballast. She 
has a double bottom on the longitudinal bracket system. 
The anchor davits are 8 inches and the chain cable pipe 33 
inches in diameter. Tlie propeller shaft weighs 2&}4 tons, 
and the propeller, boss, and blades are 38 tons in weight. 
The machinery consists of three cylinder compound surface 
condensing engines, one cylinder being 73 inches and two 
ICO inches in diameter, with a stroke of piston of 6 feet 6 
inches. Her boilers are seven in number, 6 of them double 
and 1 single ended, all made of steel. She has 39 corrugated 
furnaces. There are 168 state rooms, with accommodation for 
4.'50 first class and 600 steerage pa.ssenaers. besides a crew of 

300 officers and men. 
The ship isdividedinto 
nine watertight bulk 
heads, and cairies 
twelve life-boats. In 
the engine and boiler 
spaces are water-tight 
doors which can be 
shut from the upper 
deck in case of acci- 
dent in about two se- 
conds. The keel of the 
ship has five thickness- 
es, making a total 
thickness of 6J^ inches. 
The riveting was done 
by Tweedell's hydrau- 
lic riveter, and all the 
frames and beams of 
the vessel were riveted 
by this process. The 
lower deck is of steel, 
with a covering of teak 
above the engine and 
boiler spaces, and the 
upper and main decks 
are both of steel with 
wood coverings. All 
the deck houses and 
deck fittings, the posi- 
tions of which render 
them liable to be car- 
ried away during heavy 
weather, are riveted to 
the steel decks under 
neath. 

The Servia is equip- 
ped with Muir & Cald- 
well's steam steering 
gear, steam winches, a 
steering gear indepen 
dent of that managed 
by steam apparatus, 
'-" ^ ' and Sir William 

Thomson's compass- 
es. Every separate 
passage in the vessel 
Is ventilated by a series of ventilators. The cabins and 
saloons are heated tiy steam. The construction of the Ser- 
via was superintended by Captain Watson, of the Cunard 
service, and Mr. William Muir, the company's engineer at 
Glasgow. In every part of the ship the most advanced 
scientific improvements have been adopted. The very best 
material has been used. 
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EXFEKIMENTAL BOILEB EXPLOSION.* 



current; for the brush which draws a positive current from 



Mr. D. T. Lawson, of Wellsville, Ohio, as our readers ^ one slip also draws a positive current from the next, because 
know, has been conducting experiments witli a view to 
determining the nature of the causes of the explosion of 
steam boilers, and as a result of these experiments he main- 



tains that his original theory of boiler explosions is correct. 

He believes that water raised to a high temperature, when 
confined and under pressure, will burst into steam when the 
pressure is removed from its surface; and if the exploding 
water meets resistance, as in a closed boiler, the effect of the 
concussion will be greater than the regular steam pressure. 

For his experiment, Mr. Lawson had a plain cylinder 
boiler made in the best manner, of the best iron. It was 
six feet long and thirty inches in diameter. 
Its heads were of three-eighths inch flange 
iron secured by a one inch stay rod running 
from one head to the other. The shell was 
of three-sixteenths iron. 

The boiler was set in an arch and connected 
by a pipe with a closed cylinder, into which 
steam was admitted to suddenly relieve the 
surface of the water in the boiler from press- 
ure. A first class steam gauge was placed in 
the bomb-proof and connected with the boiler 
by a pipe about forty feet long. The valve. 
Controlling the escape of steam from the 
boiler to the cylinder, was arranged to be 
operatedbya cord from the bomb-proof. The 
boiler was filled with water eleven inches 
above the flre line, and the fire was supplied 
with extra fuel in the form of petroleum, the 
supply of which could be controlldd from 
the bomb-proof. After a few preliminary 
experiments the final and successful one was 
tried on tlie 16th of June last. 

Steam was raised to 260 lb., when the valve 
was opened, the index of the steam gauge 
fluctuated some 30 lb. , showing an extraor- 
dinary disturbance in the boiler, and nothing- 
more. A repetition of this with steam at 300 
lb., at 335 lb., and at 365 lb., produced the 
same results. But when the valve was opened 
at a pressure of 380 lb., 'the boiler exploded 
with a loud report, scattering fragments of 
its shell, furnace, and stack in all directions 
foundations were driven several inches into the ground. 

It is stated that there were evidences that the plates were 
rent at least four times transversely and torn open the entire 
length. One piece had a hole blown through it about the 
size of a man's hand. 

It was estimated that the boiler would have borne a con- 
tinuous pressure of over 700 lb. per square inch. There 
seems to be. ample evidence that it required an extraordi- 
nary force to effect the destruction of the boiler. 

We understand that Mr. Lawson has some further expe- 
riments in contemplation which he expects will furnish 
additional proof of the correctness of his position. 



ICECHANICAL INTENTIONS. 

An improvement has been made in double oscillating 



the slips are alternately connected to coils on opposite sides engines, in which two vibrating pistons, attached to sepa- 
of the ring, and passing in front of opposite poles of the rate rock shafts in axial line with each other, are arranged 
electro-magnet. within sector-shaped chambers, and carry crank arms on 

The machine is exhibited by the Ecole Polytech- i the outer ends of their rock shafts. Attached to these arms 
nique of Delft, and is accompanied by a book on the i are rods which serve to reciprocate slides, that work in suit- 
apparatus, written by its inventor, and published at Haarlem able slideways, and have pivoted to them rods which are 
in 1843. [ connected with cranks on the driving shaft of the engine. 

Both its author and printer are now dead, and no other This forms a very compact and efficient engine, and is the 
copy is known to be in existence. It contains a very good 
engraving of the machine as it stands, and we should have 
liked to reproduce this diagram, but the book is considered 
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LAWSON'S EXPERIMENTAL BOILER EXPLOSION-ARRANGEMENT 

OF BOILER. 



The stone 



The £llas Magneto-Electrical Macbliie. 

The magneto-electric machine of Signor Paccinotti, which 
forestalls the "Gramme ring" by several years, has been 
brought into fresh repute by the discourse of M. Govi 
delivered at the Electrical Congress, and by its exhibition in 
the Italian Section of the Exposition at the Palais de ITn- 
dustrie 

Close beside it, liowever, in the Dutch Section, is another old 
machine which has not received all the atten 
tion which it deserves. Indeed it does not ap 
pearto have been on view all the time the Ex- 
hibition has been practically complete. This 
apparatus was invented by HerrElias as far- 
back as 1843, and as it contains a somewhat 
similar ring to that of Gramme, it may be 
said to have anticipated Paccinotti to a certain 
extent. It consists essentially of two concen- 
tric rings of soft iron, each about one inch 
and a quarter broad and half an inch thick, 
and wound with gutta percha coated wire in 
six sections. The outer ring is the inducing 
electro-7nagnet, which is fixed, and the inner 
ring is the revolving armature, which is 
mounted on an axle which carries a slip com- 
mutator with contact rubbers of copper after 
the plan now so universall}' adopted in dyna- 
mo-electric machines. There are six knobs or 
teeth projecting inward from the outer iron 
ring and serving for magnetic poles, in front 
of which the armature coils revolve. The 
wire is wound continuously on the outer ring, 
but in the reverse direction in each of the six 
succeeding sections. This arrangement is de- 
signed to make the projecting poles alternate- 
ly positive and negative. Prom opposite dia- 
meters of this ring a connecting wire runs to 
the commutator, and connects to three of its 
six slips alternately. The result is that as the 
inner armature revolves the alternating cur- 
rents generated in its coils are led off by the 
wires connected to the copper rubbers as a continuous 



so rare and interesting that it has been taken away for pur- 
Ijoses of translation. 

Remarkable Ijathes. 

The London Iron Trade Exchange has printed a paper con- 
tributed to the Iron and Steel Institute by Colonel Mailland, 




FBAGHENTS OF THE EXPLODED BOILEB. 

Superintendent of the Royal Gun Factory, at Woolwich, 
Eng., in which appears the following in relation to the gun 
turning lathes: 

" The very nature of the manufactures in the Royal Gun 
Factory necessitates the turning of very large and very 
heavy masses. Lathes have therefore been designed and 
completed in this department remarkable for magnitude and 
power. They can deal with weights up to 300 tons, and 




* In Supplement 313 will be found an essay by Mr. Lawson in whicli 
he gives a detailed account of this experiment, and sets fortli the prin- 
ciples he claims to have discovered. 



LAWSON'S EXPERIMENTAL BOILER EXPLOSION. 



are sufficiently powerful to reduce by six inches at a single 
cut the diameter of a 13-foot tube. These lathes have the 
following dimensions: 6-foot centers, 60-foot beds. There 
are nearly 200 tons of material employed on each of them, 
and the maximum power of their gearing is 130 to 1." 



subject of a patent recently granted to Mr. Robert L. 
vens, of Albany, Oregon. 
An improved stop motion for warping machines, which 
allows the winding of single or double 
threads, and will insure stoppage of the ma- 
chine, has been patented by Mr. John B. 
Greenhalgh, of Blackstpne, Mass. This in- 
vention is an improvement upon a former 
invention by the same party. The improved 
devices are fitted between tlie cylinder and 
bobbin stand of the machine. In operation 
the threads pass from the bobbins, through 
guides, to and through eyes of fallers, and 
through a vibrating guide to the beam on the 
cylinder. The fallers are thus held up out of 
reach of a rod that is constantly vibrated. A 
belt shifter is set to hold the operating belt to 
the fast pulley, and a hitch-engaging lever 
retains the shifter. In case any thread breaks, 
its faller, being thus released, drops into the 
path of the vibrating rod, and the rod, by 
coming into contact with said faller, moves 
a bar to which the fallers are pivoted, and 
which projects upward from a shaft that, in 
thus being partially turned, releases the belt 
shifting mechanism, and causes the belt to be 
thrown on to the loose pulley. 

Mr. Peter McCourt, of Grand Have n' 
Mich., has patented an improvement in loose 
pulleys, whereby the rattling noise usually 
common to such devices, and which is con- 
sequent upon the wearing of their bearings, 
is avoided. The invention consists in a pul- 
ley, which operates as a loose one, rigidly 
mounted on a shiif t having a bearing in its hanger, and hav- 
ing its one end fitting loosely on a box that is loo.sely mount- 
ed on the end of the shaft on which the driving pulley is 
mounted, so that the loose pulley will not revolve loosely on 
Its shaft, but the independent shaft of this pulley will 
rotate in its bearings. The loose box in which the adjacent 
ends of the two shafts have a bearing remains stationary. 

A simple but serviceable improvement in harrows has been 
patented by Mr. John H. Stokesbary, of Aurora, Neb. This 
invention consists in making the tooth bars of the harrow 
square with the perforarions for reception of the .shanks of 
the teeth passing diagonally through them, and securing the 
harrow teeth by upper and lower notched or angular wash- 
ers receiving opposite angular portions of the bars between 
them, said washers being secured on the teeth against the 
bars by nuts on the tooth shanks above the bars and 
shoulders on said shanks below the bars, and serving to 
strengthen the bars where they are weakened by the perfo- 
rations for the teeth, and to prevent the said bars from being 
split by the side pressure of the teeth. 

Mr. Kittil Anunsen, of Winchester, Wis, lias patented an 
improved turbine water wheel This invention consists of 
a vertical circular case containing a horizon- 
tally revolving water wheel having inclined 
buckets, and containing above said wheel a 
fixed circular platform having a circle of 
inclined tubes inserted through it near its 
periphery, which tubis extend downward to 
deliver water into the buckets; and it con- 
sists, further, of a movable circular disk or 
cut-off covering the face of the tube plat- 
form, and having a circle of inclined aper- 
tures corresponding with the tubes, which 
cut off is capable of being turned about its 
vertical axis, by any suitable mechanism, for 
the purpose of closing the tubes or of bring- 
ing the apertures in coincidence with them. 
Means are also provided for clamping the cut- 
off disk down upon the tube platform and 
holding it immovable thereon in any desired 
position, and for releasing it when it is neces- 
sary to adjust the cut-off. This makes a 
cheap and effective water wheel. 

A very useful attachment to printing tele- 
graph instruments, in the shape of a tape sup- 
porter, has been patented by Mr. Edward J. 
McLoughlin, of New York city. The object 
of this invention is to provide a device espe- 
cially applicable to stock printing telegraph 
instruments for supporting and displaying 
the tape as it rums from the instrument and 
thereby preventing its disarrangement. The 
device consists of a shallow trough within 
and along which the tape passes as it is run 
from a stock or other printing telegraph instrument. This 
trough is constructed at its one end to admit of its ready 
attachment by a thumbscrew to the edge of the table on 
which the instrument sits, and is provided at or near its 
outer end with a transverse rod arranged to prevent the 
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tape, as it is handled, from being disengaged from the 
trough. 

A valuable improvement in ore roasting and chloridizing 
furnaces, especially designed for working gold and silver 
ore, has been patented by Mr. Robert A. Nevin, of Silver 
Cliff, Col. The ore to be operated on is first fed into the 
higlier end of an inclined revolving cylinder or furnace, and 
passing through said furnace is exposed to a gradually 
increasing temperature as it approaches the fire box of the 
furnace, whereby said ore is partly or wholly desulphurized. 
From the lower end of this furnace the desulphurized ore 
falls, through an inclined passage or chute in the flue which 
leads to the chimney, into the higher end of a second 
inclined revolving cylinder or furnace, and as said ore passes 
through said chute, chloride of sodium is introduced to mix 
with it and to fall with it into the second cylinder, down 
through which the mingled ore and salt pass, subject to a 
gradually increasing temperature, whereby the metallic por- 
tions of the ore are chloridized, and the ore is ready for 
subsequent lixiviation or amalgamation. By desulphurizing 
the ore before the application of the salt, the metallic por- 
tions of the ore and the chlorine of the salt more readily and 
thoroughly combine, thereby effecting a saving of the salt 
and of the metals, and, by the passage of the ore from one 
furnace into the other being continuous, the ore does not be- 
come cooled in the operation. 

A simple but apparently practicable and effective method 
of holding underground telegraph wires separate from each 
other, and properly insulating and protecting them, has been 
patented by Mr. John B. Morgan, of Kansas City, Mo. In 
this improvement a succession of metallic boxes, preferably 
of rectangular form and open at both ends, are arranged in 
trenches at the requisite depth beneath the surface of the 
ground. These boxes are formed with outwardly extending 
flanges along their upper edg^s and at their ends, which 
flanges are longitudinally grooved for holding the leaden 
gaskets or seals with which covers are sealed or jointed to 
said boxes and with which the boxes themselves are jointed 
to each other. The covers are scarfed at their ends to form 
overlapping joints with each other, and are provided with 
gates for pouring in the molten lead to seal them. Before 
placing on the covers, however, the boxes are filled with a 
series of longitudinally grooved boards mounted one upon the 
other, and having the telegraph wires arranged within their 
grooves, each board as it is put in place, commencing with 
the lowermost one, and the wires contained in its grooves, 
being smeared by a brush with melted parafBne or wax. This 
thoroughly insulates the wires and acts as a seal between the 
surfaces of the boards. 

Messrs. John E. Chamberlain and George W. Kemp, of 
Charleston, W. Va., have patented certain improvements in 
rope railways. This invention relates to inclined rope rail- 
ways, in which coal, earth, or other material is conveyed 
from an elevated to a lower point in cars or baskets sus- 
pended from a pair of wire cables stretched between the 
receiving and discharging points at proper tension, the 
descending loaded car or basket on one cable causing the 
ascent to the loading point of (he empty car on the other 
adjacent cable. In rope railways of this class, as pre- 
viously constructed, no means were provided for preventing 
the bellying or sagging from the main wire cables of the 
check ropes connecting the suspended cars and the winding 
drum, which sagging would quite overcome the gravity of 
the descending loaded car when at a point opposite the 
ascending car on the adjacent cable and bring both cars to 
a stop, and consequently compel the use of power other 
than the gravity of the loaded car to lower the latter to the 
discharging point. This invention consists in a method of 
preventing the sagging of the check ropes and thereby dis- 
pensing with an auxiliary power, by supporting the check 
ropes on independent clevises on the main cable. These 
clevises are flexibly connected, whereby they will spread 
apart to support the check ropes as fast as the latter unwind. 
A chain connection is preferred for this purpose. Both of 
the inclined main cables of the railway are similarly pro- 
vided with these traveling clevises. The invention also con- 
sists in a combination with the car having a hinged bottom, 
supported by a sliding locking bar and catch, of a bumper 
at the lower end of either inclined cable, for the bar to 
strike and release the car bottom and whereby the contents 
of the car are automatically dumped. These are valuable 
improvements. 

Mr. Charles W. Dean, of Taunton, Mass., has patented an 
improved cut-nail machine. This machine is more espe- 
cially designed for making hooked nails, but is also adapted 
for making nails of various other shapes. When in opera- 
tion the nail plate is fed by hand or otherwise over a bed 
knife. A cutting jaw then rocks downward, and with its 
knife cuts a nail blank, which is instantly griped between 
the end. of a moving die and a stationary bed die, and is 
held until it is headed by a movable header. The cutting 
jaw is provided with an offset carrying a horn, and the 
heading lever has also a horn. These two horns are con- 
nected by a pin which is supported at its ends in socket 
boxes, of which the one in the cutting jaw horn is adjust- 
able in an elongated slot, to change the throw of the head- 
ing lever. As the cutting jaw rocks upward the heading 
lever is drawn inward until the point of tl>e header is oppo- 
site the nail to be headed, when the horn of the cutting jaw 
tilts upward also, and by means of the connecting pin rocks 
the heading lever sidewise so as to bring the point of the 
header to bear with pressure upon the nail end. The ope- 
rating mechanism is simple'and not liable to get out of order. 



and every necessary provision is made for removing and 
replacing the principal working devices, also for changing 
certain parts to make nails of various kinds. 

FBOFOSED NEW SYSTEM OF WATEBWOBES FOB CHICAGO. 

IContinued from first page.'] 
a combination consisting of a greater number of smaller 
pumps, each arranged to follow at equal distance. It is 
everywhere conceded that to obtain the best result from fuel, 
an expansion of steam varying from four to six times must 
be practiced. 

"Where, as in the case of moving water, the load or resist- 
ance is constant, expansion of steam upon a direct acting 
piston is not practicable. Where the load is elastic and the 
character of the work to be performed is such as will admit 
of varying periphery speed, the theoretical economy of ex- 
panding steam will be partially realized in practice. 

" The speed of pumping machinery should be comparatively 
slow, and the design should be selected with a view to main- 
tain a uniform flow through the receiving and discharging 
mains. Many efforts have been made to utilize the principle 
of expansion of steam in pumping machinery, but so far 
without success. 

"The beam pump, with steam and water cylinder at either 
end, and with intermediate crank shaft and prodigious fly- 
wheel, was expected to meet all demands; but in this design 
the fact that, to reproduce in useful work the extra pressure 
given to the piston in the commencement of the stroke, an 
acceleration of speed must be given to the flywheel, was over- 
looked, and it has been found advisable to disengage the ex- 
pansion gear on this type of pumping engine. 

"The compound or double cylinder expansion is the latest 
effort, yet as the terminal pressure must be equal to the load, 
and not being provided with reciprocating rotary motion, it 
is difficult, in fact impossible, to discover any advantage in 
this complicated combination. By expansion of steam, is 
meant that when the boiler pressure has followed the piston, 
say, one-fourth the length of the cylinder, communication 
with the holler is cut off and the piston is impelled by the 
expansion or diminishing pressure, which, providing the 
boiler pressure be 100 pounds, will give a terminal pressure 
of 25 and an average 59 pounds. If the load is greater than 
the terminal pressure is capable of overcoming, the machine 
will stop. If there be rotary motion, but insufficiently 
charged by acceleration, it will also stop. If there be rotary 
motion of sufficient weight and sufficiently charged by accele- 
ration to compensate for the diminishing pressure on the 
piston, the economy of expansion will be overbalanced by 
the power expended in acquiring acceleration. 

" When the driving engine is permitted to make a greater 
number of strokes per minute than is being made by the 
pumps, the varying periphery velocity of the engine occa- 
sioned by the varying pressure on piston when working 
under a high rate of expansion will be inappreciable on the 
pumps, thus practically permitting a realization of the econ- 
omy of steam expansion." 

Mr. Golding's tender to the Commissioner of Public 
Works provided for ten single acting plunger pumps 80 
inches diameter and 4 feet stroke. The pumps will be driven 
by spur wheel and pinion from a continuous shaft. The 
pinion will be permanent on the driving shaft, while the 
spur wheel will revolve loose upon the pump shaft and so 
arranged that the pump may be started and stopped at the 
will of the operator. The pumps will be placed in a con- 
tinuous line and connected to the pinion on driving shaft in 
a division of ten. The pinion shaft will be connected by 
coupling at either end to two duplicate engines, only one of 
which need be connected, yet the connections will be such 
that either or both may be made to operate at the same time. 
The pump connections will be so arranged as to receive 
water from a receiving main which will be arranged to pass 
in line with the pumps, and the discharge will be arranged 
in like manner. The pinion will be geared one to four with 
the pump so as to allow the driving engine to make four 
revolutions while the pump shaft makes one. This combi- 
nation will be capable of supplying fifteen million gallons in 
twenty-four hours with seven and a half strokes per minute 
of pumps and thirty revolutions of driving engine. 

With the pumps making fifteen strokes per minute, and 
the two driving engines connected and makjng sixty revo- 
lutions per minute, will supply thirty million gallons in 
twenty-four hours contifluouslj', and will do the same with 
one engine by allowing the steam to follow sufficient. 

The engines will be furnished with adjustable cut-off or 
expansion motion. Steam will be supplied by three batteries 
of boilers, consisting of three double flue boilers, 26 feet long 
and 42 inches diameter, to each battery, and furnished with 
the usual approved connections. Each battery will be 
furnished with an independent feed pump of the beam and 
balance wheel type. The material and workmanship of the 
boilers will be of the best, the mountings and appurtenances 
will be the same as is usual and proper in such combinaticras. 
The steam and water connections will be arranged with a view 
of concentrating the steam upon either engine and of con- 
veying the feed water from either feed pump to either bat- 
tery of boilers. 

The pumps are to be of the most primitive and simple 
design, consisting of a bucket plunger and a hollow base 
containing ordinary suction and discharge valves. The 
plunger has a cross head projecting through guides attached 
to the top of the pump, and having at each end a connect- 
ing rod carried by a crank on the shaft below. 

In our ensravinar the lareer view shows the comnlete svs- 



tem. Fig. 2 is a vertical transverse section of one of the 
pumps; Fig. 3 is a plan view; and Fig. 4 is a vertical sec- 
tion in the direction of the shaft. 

The cranks of the several pumps are arranged relative to 
each other, so that they occupy different positions in the 
circle. This arrangement renders the flow of water con- 
tinuous, and brings a practically constant load on the 
engine, enabling power to be applied to pumping as advan- 
tageously as to steam propulsion or manufacturing. 

The m.iterial, workmanship, appurtenances, and general 
arrangement of the boilers will be made to conform to the 
United States Government inspection. The workmanship 
and material of engines, shafting bearings, and pumps will 
be in every particular first-class. 



DECISIONS BELATIN& TO FATENT& 
United States Circuit Court -Soutbern District of 

Tiew York. 

LORILLARD & CO. VS. DOHAN, CABBOLL & CO. — TOBACCO 

PLUG PATENT. 

Reissued Letters Patent No. 7,362, dated October 24, 1876, 
granted to Charles Siedler upon the surrender of original 
Letters Patent No. 158,604, dated January 12, 1875, for an 
improvement in plug tobacco. 
Wheeler, J. : 

The decisions in Lorillard vs. McDowell (11 O. G., 640) and 
Lorillard vs. Bidgeioay (16 O. G., 123) upon the question of 
the identity of the reissue with the original affirmed. 

The force of English letters patent as references are over- 
come by evidence showing that the domestic patentee made 
the invention before the date of the filing of the foreign 
specification. 

The use of screws, nails, coins, and other similar things 
pressed into the surface of the plugs at certain stages of the 
manufacture to identify some particular plugs to the manu- 
facturers themselves, and not to go out into the market with 
the plugs, does not anticipate a mode of marking and identi- 
fying each separate plug of tobacco as being of a particular 
quality, origin, or manufacture, by tin labels or tags, having 
a desired inscription upon them, and prongs extending back- 
ward from their edges, pressed into the plugs in the last por- 
cesses of manufacture, with their faces even with the sur- 
face of the plugs, where they would be held by the prongs 
and the surrounding tobacco. 

Decree for injunction granted. 



United States Circuit Court.— Southern Dlmtrlct of 
Oblo. 

WATKINS VS. CITY OF CINCINNATI. — I^AMP BUENKE PATENT. 

Matthews, Cir. J. : 

Reissued Letters Patent No. 7,708, being a reissue of pa- 
tent granted Louis Fischer, March 30, 1869, for improve- 
ment in vapor burners. Held valid and infringed by burners 
known as "Globe burner" and " Champion burner." 

The Fischer patent held to cover vapor burners having a 
tube or passage arranged to conduct a portion of the oxygen- 
ized vapor from the mixing or gas chamber to a point below 
where the commixture takes place, in order to heat the fluid 
in the lower part of the chamber. 

Various prior patents distinguished from the Fischer and 
held not to embody the invention described and claimed 
in it. 



ITnlCed States Circuit Court— District of Connecticut. 

FITCa et at. vs. BEAGG & CO. — SNAP HOOK PATENT. 

This is a bill in equity founded upon the alleged infringe- 
ment by the defendants of Letters Patent granted May 16, 
1865, to Charles B. Bristol and others, assignees of said Bris- 
tol, for an improved snap hook. The patent is owned by 
the plaintiffs. 
Shipman, J. : 

When the claims of a patent are susceptible of various 
meanings, that construction will be adopted which, in view 
of the state of the art, limits the patentee to and gives him 
the full benefit of the invention he has made. 

The general terms and sometimes special words in the 
claims must receive such a construction as may enlarge or 
contract the scope of the claim, so as to uphold that inven- 
tion, and only that invention, which the patentee has actu- 
ally made and described, when such construction is not 
absolutely inconsistent with the language of (he claim. 
{Estaln-ook vs. Dunbar, 10 O. G., 909.) 

When there is a new and beneficiaF result attained by a 
new arrangement of the parts of a combination, there is a 
new combination, although the action of certain elements 
may remain unchanged. 

When in a snap hook the claim was for a combination of 
spring and recessed tongue, the recess being so located that 
by reason of the new location of the spring the hook was 
made cheaper and easier to clean, Held that it was imma- 
terial whether the action of the spring had been improved 
or not, provided that there is a benefit which is the result of 
the new combination. 



Effects of Pllocarpln on tbe Color of tbe Hair. 

Dr. D. W. Prentiss, of Washington, D. C, gives an ac- 
count of a remarkable change in the color of the hair from 
light blonde to black, in a patient while under treatment 
by pilocarpin, the case being one of pyelo-nephritis; the 
other being a report of a case of membranous croup, treated 
by pilocarpin, in which there was also a slight change in 
the color of the hair. 
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8TEAU BOILEB NOTES. 

On the 32d of November, the boiler at D. Milliken & Son's 
tannery, in Bangor, Me., exploded, demolishing the build- 
ing, in which were seven men. William Barston was blown 
twenty feet through a window. His left arm and a portion 
of his left side were badly scalded, his right arm and 
thumb somewhat injured, and he was also scalded on the 
right side of his face. Albert Milliken was blown through 
the roof, but received only slight injury. A man named 
Ames was knocked down, but was uninjured. The physician 
says Barston will recover in a few weeks. The boiler was 
located in a pit below the level of the floor, and when the 
explosion occurred it was lifted up, went through the side of 
the building, and landed some distance from the tannery. 
The roof of the building fell in. 

It is reported by a contemporaneous newspaper, technical 
as to cotton manufacturing in the East, that this " was of 
the Sullivan pattern " of boiler. Now there are divers " pat- 
terns" of boilers bearing this name in Nevv England, and 
the announcement seems to mean nothing m explanation of 
the explosion ; while users of the later and safer forms of 
Sullivan origin, which are now said to ba accepted for in- 
surance against explosion, may i'eel undue anxiety for their 
safety, and the numerous family of boiler-making Sullivans 
will naturally feel scandalized at the insinuation. It is, 
moreover, reported that this sample was not only a Sullivan, 
but it was understood to be a second-hand one. 

It may be said, if it was of the same particular "pattern " 
as its namesake that blew a machine shop to atoms in Ells- 
worth, Me., in the summer of 1875, on the seventh day of its 
existence as an active steam boiler, then its having endured 
the test of practical use long enough to acquire the title of 
second-hand would indicate that it was a better individual 
than some of its relatives, a number of whom have gone up 
in a cloud of dust in early life. 

At 10:10 A.M., September 28, an explosion occurred at 
the works of the Saginaw Barrel Company in Saginaw Oily, 
Mich. The explosion occurred in the room used for steam- 
ing logs preparatory to cutting them into hoops. The usual 
method of doing this work was by boiling the logs in large 
tanks, but in cold weather this was not considered the best 
way, and other means were resorted to. Charles H. Utter, 
Alex. Bush, Ira Nichols, and Frank Busshard were seriously 
injured. Utter was alive at last accounts, but his injuries are 
fatal. Nichols will likely recover. 

The device that was to be substituted for the original was 
a boiler or shell, forty inches in. diameter and about seven 
feet long. This was furnished with a cast iron head fastened 
on by bolts to the boiler. On the 26th steam was turned in 
the shell for the first time, and the scheme seemed to work 
satisfactorily. On the 28th, however, when the practical 
test was to be made, the result was far different. The log 
was put in, the head screwed on, and the steam turned in, 
when in an instant the whole front, weighing 600 pounds, 
was blown into fragments. 

MiraMle dictu I — wonderful to be told! — and yet this often 
happens when seam joints are made by boiling together parts 
whose gasket surfaces do not coincide in form when brought 
together, touching at two or three points only. A cast iron 
disk or plate, being one of the parts, may readily be put in a 
state of tension in making a steam-tight joint, using long 
wrenches, lengthened perhaps by slipping over the wrench 
handle an old two-inch pipe, or attaching a block and fall 
to the eye in the end of the wrench handle, so that only just 
what was done here at Saginaw would be required to break 
the head into fragments, though it weighed even more than 
600 pounds and was a sound casting at that, till it was over- 
loaded. Or may be the gasket is bad, having thick and thin 
places or hard and soft places, and continuing to leak, Mr. 
Steamfitter continues to screw with his compound "pur- 
chase " till the bolts are just ready to " part " on the appli- 
cation of the full calculated load of steam pressure, and the 
thing blows off, to the great astonishment and serious injury 
of bystanders, who perhaps think it should be strong in pro- 
portion to the power applied to the wrench. 

Of course it is impossible from this standpoint to say that 
anything of the kind took place at Saginaw, and the opera- 
tors there may feel touch}' about this hypothesis, but such 
things have happened in more refined establishments than 
barrel factories. It is more than probable that construction 
was faulty or the management bad. It is not at all probable 
that low water and overheated plates caused a sudden and 
violent evolution of an irresistible pressure, since no fire was 
present. It is not impossible, however, that the dynamite 
advocates may gather comfort for themselves from the pos- 
sible fact that some malicious person could have concealed 
a cartridge in or upon the logs that were put in to be 
steamed. 

The boiler in the Yazoo Oil Works, at Yazoo City, Missis- 
sippi, burst December 1, demolishing the boiler house and 
one end of the main building, and injuring seven men, four 
of them fatally. 

John Steinheim was fatally injured by a boiler explosion in 
the Wadsworth Coal Company's mine near Doylestown, 
Wayne County, Ohio, at midnight, December 2. Another 
man was seriously hurt. The wounded men crawled half a 
mile to get to the surface of the mine. 

It appears from the Ironmonger that a meeting of a com- 
mittee of the Smoke Abatement Exhibition was lately held 
in London, England, where the announcement was made 
that the Society of Arts had resolved to add to its other 
prizes a special medal to be given in the name of the society 
lo the inventor of the best smoke-consuming stoves and 



grates. Professor Chandler Roberts reported that he had 
arranged for chemically testing the products of combustion 
during the trials of the competing exhibits. The object, no 
doubt, is to ascertain whether or not combustible gas still 
remains after the elimination of the black color of the smoke. 

An ordinance, which was lately approved by the Cincinnati 
Mayor and Board of Public Works, and which went into 
effect on its passage, provides for the appointment of an in 
spector of furnaces. It requires all users of stesmi boilers 
and other furnaces to provide some satisfactory method of 
preventing the discharge of black smoke into the atmosphere. 

No doubt the general adoption of an effective apparatus 
for the actual consumption of the carbon that gives the dark 
color to the smoke of soft coal and other bituminous fuels 
would prove a great public benefit by the abatement of the 
smoke nuisance, and it would also effect a vast saving of fuel 
in almost every industrial establishment, whether the fuel 
yields black smoke or otherwise. A change of color, or its 
absence altogether, does not necessarily indicate that the es- 
caping gases do not still contain combustible elements that 
should have been burned in the furnace or combustion 
chamber. 

Anthracite furnaces improperly constructed or badly man- 
aged have been shown to be quite as wasteful as those that 
send out dense black smoke from bituminous fuel. In 
crowded manufacturing cities the peculiar odor of carbonic 
oxide, etc., a combustible compound from anthracite fires, 
is often perceived by occupants of dwellings or rooms on a 
higher plane than the chimney tops from which it escapes; 
and e in lower places, when the atmosphere is still and 
the baracneter low, it is diffused in siich quantity that its 
odor is perceptible. It may not he more injurious to health 
than the inodorous gases from more perfect combustion of 
anthracite, still it is possible that the double object of better 
air and a saving of fuel may be attained by perfecting the 
combustion of anthracite as well as bituminous coals. 

At the last monthly meeting of the management of the 
Boiler Insurance and Steam Power Company (Limited), held 
in Manchester, England, the chief engineer reported that 
during October, 1881, 5,414 boilers had been inspected, of 
which number 58 were internally and 896 thoroughly exam- 
ined ; 25 boilers were also tested by hydraulic pressure. The 
principal defects found in the boilers were as follows: Cor- 
rosion of plates and angle irons, 212; fracture of plates and 
angle irons, 44; safety valves out of order or overloaded, 
132; pressure gauges out of order, 67; water gauges out of 
order, 23; boilers damaged by overheating in consequence 
of deposit, 3; boilers damaged by overheating in consequence 
of deficiency of water, 8. 

The item of special Interest in this report is that relating 
to safety valves. In a single month it seems that 132 of 
these attachments were found tobenolonger reliable as safety 
valves. This company has usually claimed entire immunity 
from destructive and fatal explosions of boilers in its care; 
and the expression used in this report, together with the large 
number " out of order or overloaded," without a single dan- 
gerous one being noticed, indicates the scrupulous care with 
which they watch and report this least departure from per- 
fect order in this all-important appendage. It is probable 
that its inspectors are quite as critical in their observation 
and treatment of the" progress of all kinds of deterioration to 
which steam boilers are liable, using the "ounge of preven- 
tion " in time to prevent the necessity of the "pound of 
cure." However this may be in its practice, it is here and 
now recommended as the only way to secure what this com- 
pany has so often claimed in its reports. 

A boiler in James Henry's shingle mill, Grand Rapids, 
Mich., exploded, November 27, killing Joseph Slater, the 
engineer, and David Hardy, of Maple Hill. George Bland 
was slightly hurt. The mill was entirely destroyed, and a 
dwelling adjoining the mill badly injured. 

A boiler explosion occurred at Douglass & Son's mill, at 
Mud Creek, Texas, November 29, killing four men. The 
mill was blown to atoms. 



damages recovered for the keeping of honey-bees. The 
attorneys on both sides presented the opinions of several 
judges and the law points in the case, after which the court 
decided the case should be tried, and the testimony was 
received. But one case seems to be on record in the State, 
and that was tried before Judge Pearson, in Dauphin County, 
years ago, in which the defendant was adjudged guilty, and 
had to pay a fine and abate the nuisance. — Harrisburg Tele- 
graph. 



Are Bees a Nuisance ? 

An unusual case is being tried in the Cumberland County 
(Penn.) Court this week, that of testing by a jury whether 
the keeping of a large number of bees in a town or borough 
is a public nuisance or not. The case is from West Fair- 
view, a small town on the opposite side of the river from 
Harrisburg. Two citizens had about 130 skeps of bees, and 
as the summer was scarce of material such as the bees feed 
upon they came in large numbers into the houses, stores, 
grape arbors, and wherever there was anything for them to 
feed upon. In one instance they swarmed in a neighbor's 
kitchen, and were there for days, he not being able to hive 
them, the queen being killed. They were especially bad 
about canning and preserving time, compelling the house- 
wife to do her preserving in the evening, and in one instance 
the wife had to climb in and out of the window for days, 
not daring to open the doors, for the bees would go in by 
hundreds; persons were stung passing along the streets and 
highways; entire houses became infested with bees, so much 
so that the inmates could not retire to rest at night without 
being stung by the bees; trays of fruit put out for drying 
were entirely con.sumed. Indeed, a reign of terror was ex- 
perienced for several months, until a committee of citizens 
agreed to abate the nuisance, and, after several efforts, 
appealed to the court. 

The defense claimed that the raising and keeping of bees 
was an industry, and as such could not come under the head 
of a public nuisance, and that suit could not be brought nor 



Durability of Redir^ood. 

To the Editor of the Sdentifie American : 

Having been a subscriber for the Supplement of your 
paper ever since the first number, and of the paper itself for 
many years, I do not wish it to be astray on any subject, as 
I look upon it as a sort of oracle for mechanics of all 
branches. But somehow or other an erroneous article from 
a local paper, here called the Scientific and Mining Press, in 
relation to the durability of redwood, has found its way in- 
to the columns of your paper. 

Redwood, when exposed to alternations of wetting and 
drying, will not last more than three to five years before it 
is completely rotted. I am a bricklayer by trade, and have 
had about seventeen years' experience in this city of red- 
wood houses, and I am certain of what I say. As regards 
putting redwood under brick walls, it is never done nowa- 
days, and, in fact, never was done in any important struc- 
ture. Where plank foundations are used here is on made 
land, in the region of the city front, and then they use plank 
of what is called Oregon pine, three inches thick; and this 
planking is supposed to be placed deep enough to be covered 
at all times with water, so as to exclude the air. Done in 
this way, I have seen some planks that had been down 
twenty-five years, and they were perfectly sound. Red- 
wood placed deep enough in water to exclude air will also 
j last for I do not know how long. 

Within the last few years a great many houses that had 
been built of redwood, with 4x4 inch redwood posts, rest- 
ing on a 3 inch plank of redwood for a foundation, have 
had to be placed on screws and a brick foundation put 
under them. The wooden houses here are numerous, so 
there is every chance to see how long redwood will last. I 
have seen the redwood stringers and sleepers of the street 
railroads taken up completely rotted after five years. 

The particular kind of redwood that some call "black 
heart" is a humbug. As regards the sinking of redwood, I 
have often seen that, but they were pieces commonly called 
waterlogged. Messrs. Fulda Brothers are makers of wine 
casks, and not builders. 

The way the name black heart redwood originated, at 
least the first mention of it I ever saw, was when the red- 
wood pavements of this city came into disrepute from rot- 
ting away so fast. Some contractors said they would not 
do so if it was the black heart redwood; but the supervisors 
of the city were not humbugged that time, as they were a 
week ago, when a man calling himself an engineer, stated 
in his testimony before them that crude petroleum was not 
inflammable. Enough further information in regard to red- 
wood can easily be had from any mechanic in the building 
trade in this city. 

San Francisco, November, 1881. M. 

Breaking of Steamer Shafts. 

To the Editor of the Scientific American : 

In case of an ocean steamer breaking her propeller shaft 
in a gale of wind, by no means such a rare occurrence, she 
must do one of two things: "Lay to' under canvas, or be- 
come unmanageable in the trough of the sea. The former 
course, where the modern loc steamer is concerned, is an 
impossibility, and I wish to offer the following suggestion 
to prevent the latter. 

Why not fit, and be kept ready for use in heavy weather, 
hydraulic pumps on each quarter, at whatever depth >elow 
the water line that proved convenient, the nozzles for which 
could be protruded from inboard whenever required to be 
used? Exactly similar to the hydraulic propulsion power 
fitted to H. B. M. S. Waterwitch. The Waterwitch, as a 
test, was tried in all weathers, and by means of this 
method obtained a speed of 9)^ knots per hour. It was also 
used by her as an extra and very efficient steering power. 
In case of the shaft breaking the steamer's engines would 
be used for pumping and forcing the jet of water outboard 
on each side, instead of for turning a propeller shaft. 

B. 



Oas Treatment of W^hooplng Cough. 

In the treatment of whooping cough in gas works, as lately 
resorted to, especially in London, the purifying chamber 
consists of a large room with doors and windows freely open, 
and each contains twenty four vessels, holding five cubic 
meters of depurating substance — lime and sulphate of iron 
mixed with sawdust — through which the gas has to pass. 
When the workmen are emptying and refilling these vessels, 
the children with whooping cough are placed around it, and 
inhale the vapors which escape; they are in an atmosphere 
containing ammonium sulphide, carbolic acid, and tarry 
products. As to the efficiency of this treatment, one physi- 
cian reports that of 120 cases persevered with, in twenty 
there was entire failure, forty-eight showed improvement, 
and the rest were cures; it is thought, however, that it acts 
only upon one element of the malady, viz., catarrh. 
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NEW WOBU AKD WOBM WHEEL AND GEAB CTTTTEB. 

We give an engraving of an improved machine for cutting 
that class of worm wheels and endless screws in vfhich the 
points of the teeth and the bottom of the spaces are formed 
on a concave outline adapted to the convexity of the screw, 
in order to present as much bearing surface as possible to its 
action. The teeth of the wheel in an endless screw are not, 
as in ordinary gearing, set perpendicularly to the plane of 
its face, but at an angle and with surfaces corresponding to 
the inclination and helical form of thu thread of the screw. 
The outlines of the teeth are helical surfaces described about 
the cylinder, forming the screw with the proper pitch. 

The old method of cutting the teeth in the wheel has been 
to first rough them out with a straight cutter in an ordinary 
gear cutting engine, and then to give the teeth the proper 
curved outlines by means of a hob made particularly for the 
purpose, and revolved In the nicks or spaces made by the 
gear cutter. It has been ascertained, however, that it is 
impossible to cut an accurate worm wheel by this process, 
for the reason that the hob changes the sides of the teeth 
from a straight line to a helical form, and as the hob has so 
much metal to remove and also to revolve the wheel, that 
the motion given to the wheel is far from being accurate. 
The machine illustrated is intended to cut the teeth in the 
surface of the wheel as well as to cut the worm or screw per- 



master wheel and main spindle with the blank fastened on 
the end to revolve. Both blank iuid hob or Hind ley worm 
cutter being revolved uniformly, the teeth are cut on the 
blank with uniformity and accuracy. While the machine is 
in motion the free end of the swing frame continually falls, 
and the machine cuts the teeth in the blank to a depth regu- 
lated by a stop motion underneath the swing frame. 

This machine is especially arranged to cut the Hindley 
screw. The Hindley blank is fastened on the cutter shaft, 
and a stiff flange or plate carrying hardened steel tools, the 
ends of which are made the proper shape and the proper dis- 
tance from each other, is fitted to the main spindle. 
Arranged in this way the order of things is reversed, and 
instead of the hob cutting the wheel, as before shown, the 
teeth on the sides of the flange are cutting the worm. The 
pitch of the hob or cutter is made to correspond with the 
number of teeth to be cut in the blank, and the machine 
must be geared in such a manner that the cutter makes a 
revolution to each tooth to be cut. An ordinary cutter is 
used and fitted to the cutter shaft for cutting spurs, bevels, 
miters, spirals, etc. The shaft shown at flexible joint con- 
trols the automatic feed motion in cutting spu gears, etc. 
Near the front of the machine there are two toothed .sectors, 
and the swing frame is mortised to allow its movement 
up and down. At the front of these sectors, and on the top 
of the swing frame,there Is a shaft carrying two pinions which 



fectly, without regard to size or pitch 

The Hindley screw has much more bcciring surface, at ; engage with the teeth on the face of the sectors, 
least four times as much, as 
the ordinary worm gearing, 
a large bearing surface that 
adds considerably to the du- 
rability of the screw and 
greatly reduces friction. This 
is a very important ad vantage, 
as the common worm has 
been known to cut away and 
become completely destroyed 
in a few hours. The cutting 
and wearing away of the 
worm greatly damages the 
teeth in the worm wheel. The 
threads in the Hindley screw 
can be made as long as re- 
quired, not being confined to 
any particular length or shape, 
for the reason that they all 
point to one common center. 
For a dividing-wheel, where 
exactdivlsions are wanted, the 
teeth and screw can be made 
very short, even should a 
coarse pitch be required. A 
much steadier motion is ob- 
tained where a large number 
of teeth have a bearing at one 
and the same time, which 
makes it valuable for many 
kinds of machinery, such as 
elevators,hoistlng machinery, 
cranes, derricks, jackscrews, 
and all machinery where great 
steadiness of speed is re- 
quired. 

This form of worm gearing 
is very strong and capable of 
resisting any strain that may 
be brought to bear upon it. 

The machine has two co 
lumns or standards, one on 
each side at the rear of the 
bedplate. Onthe top of these 
columns are journal boxes 
which carry the master worm 

or screw shaft. This worm or screw drives the master worm 
wheel, which is directly underneath the worm, and is fitted 
to the main spindle which runs the entire length of the 
bedplate, and is held in place by two shorter standards at the 
front and rear of the machine. The main spindle has a taper 
hole in the forward end for receiving the steel spindles car 
rying the gears to be cut. 

On the inner side of the two long columns, and central 
with the journals, there are two trunnions on which the 
swing frame moves. This swing frame is made strong and 
rigid, and supports at its free end a compound slide rest by 
a flexible joint. The slide rest can be swung or revolved 
completely. This motion is necessary in order to cut bevel 
and spur gearing. Underneath the slide rest is journaled 
the cutter shaft, which extends across the slide rest and pro- 
jects far enough to receive the proper gearing to revolve the 
master worm shaft. This slide rest has a movement of six- 
teen inches, and is swiveled in such a manner that spiral and 
skew gearing may be cut. 

Accurate worm wheels are cut automatically in this 
machine in the following manner: The blanks to be cut 
are fastened on the steel spindle at the front of the ma- 
chine, a Hindley worm cutter or hob is fastened on the 
cutter shaft, and the cutter shaft Is connected with the mas- 
ter worm shaft by a train of gearing supported by the swing 
frame, and in such a manner that they will always remainin 
gear for the reason that the swing frame turns on the axis of 
the master worm shaft. Motion is given to the cutter shaft 
by a spur wheel, pinion, and pulley, and the train of gearing 
imparts motion to the master worin shaft, which causes the 



borings have sometimes failed to meet in the middle of the 
stick. The tests also show tliat to taper the sticks is a mis- 
take, inasmuch as it weakens the column more than has 
heretofore been estimated. Reasons for exercising more 
caution in other respects in the construction and adjustment 
of wooden columns in building have also been disclosed. 



Underground Telegraph 'Wires In Germany. 

The Detdscher Beichs Ameiger (September 38) gives the fol 
lowing details of the subterranean telegraph lines at present 
in working in Germany. The total length of cable is 3,642 
miles, the greater portion of which contains seven wires, 
though on some of the minor lines a four-wire cable is used. 
10,170 tons of iron, three-quarters of a ton of copper wire, 
and 1,836 tons of gutta percha casing were employed on the 
system. 70 rivers were traversed, requiring between seven 
and eight miles of subaqueous cable. The first line con- 
structed was begun ou March 14, 1876, and the latest (that 
from Cologne to Aix-la-Chapelle), which is included in the 
report, was completed on June 36 of the present year. 
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THE ALBRO PATENT HINDLEY SCREW AND GEAR CUTTER 



This shaft is driven by a system of worms and wheels, and 
effects the downward feeding. A crank is fastened to the 
end of this shaft to raise or lower the swing frame to any 
required position. 

Further information in regard to this useful invention may 
be obtained by addressing Messrs. Clenl & Morse, 413 
Cherry street, Philadelphia, Pa. 

TIte Streugtb of Wooden Columua. 

Some important tests of the strength of wooden columns, 
such as are in common use in the construction of cotton and 
woolen mills, have lately been made at the instance of Mr. 
Atkinson, President of the Boston Manufacturers' Mutual 
Fire Insurance Company. The tests were made with the 
testing machine at the Watertown Arsenal. The formulas 
in use for computing the strength of wooden columns are 
based on tests applied to columns of about two inches on a 
side and four or five feet long. The new tests were made 
with columns of pine and oak of the size and length used 
in actual construction. All but two were round, hollow 
columns, of from eight to eleven inches diameter, the two 
being about nine inches square. The greatest amount of 
pressure exerted in any case was about 365,000 pounds. 
The tests have disclosed frequent instances of defective 
boring in the columns. The object in boring is to open an 
.air passage through the heart of the stick for the prevention 
of dry rot after it is in position in the buildiag. It is essen 
tial, of course, that the bore should extend from end to end, 
but this has not always been effected. The sticks were 
bored first from one end and then from the other and the 



ENGINEEBING INVENTIONS. 

Mr. Michael B. O'Neill, of Halifax, N. S., has patented 
an improved ash pan for locomotives. In this improve- 
ment the bottom of the ash box is formed of a series of 
end-pivoted pans, preferably of semicircular form in their 

transverse section, and with 
overlapping flanges on their 
upper edges. These pans are 
connected at one of their 
ends with a bar which has an 
attached crank movement 
that is operated by a rod from 
the cab, for the purpose of 
turning and dumping the 
pans and of returning them 
again to their receiving posi- 
tion. A perforated pipe con- 
nected with the water tank, 
and provided with a cock, 
passes over the pans for wet- 
ting down the ashes before 
emptying tliem. By this con- 
struction the ashes can be 
emptied at any time or place. 
Being wetted, they will not 
set fire to bridges or sleepers, 
and being frequently emp- 
tied will serve as ballast and 
prevent growth of grass. 
The readiness with which 
the ashes may be cleaned 
out while the locomotive is 
In motion is of great advan 
tage. An increased draught 
resultsfrom the ash box being 
emptied frequently, thus sav- 
ing labor and fuel. 

An improved feed-water 
heater for steam boilers has 
been patented, the principal 
features of which are any 
number of drums arranged 
below and at the rear end of 
the boiler, and which are con- 
nected by pipes with the 
lower water space of the boil- 
er, also, by a series of up- 
wardly inclining pipes, with 
uprights, situated at the front 
end of the boiler, and con- 
necting by pipes with the 
steam space of the latter. These drums serve both as feed 
water receivers and as mud receptacles, and are provided 
with water-supply pipes and blow-off connections. They 
and most of their pipes are exposed to the action of the fire, 
and consequently both heat the feed water and assist in gene- 
rating steam, likewise promote circulation within the boiler. 
The patentee is Mr. George "W. Sloane, of Brooklyn (Green- 
point P. O.), N. Y. 

Mr. William C. W^aring, of Yonkers, N. Y. , has patented 
an improvement in fulling mills. In this improvement the 
hinged lining plate in the forward portion of the fulling box 
is vibrated automatically by a crank motion derived from 
the cam roller shaft which actuates the beater, for the pur- 
pose of insuring the dislodgment of the material from the 
place into which it has been driven by the beater, and for 
regularly turning the material so that it will be struck by 
the beater in a new place. Manual labor, too, for vibrating 
said lining is dispensed with. 

-»<» > ■»■ 

The Electric Light vs. Gas In Theaters. 

It is said that a marked improvement has been noticed in 
the acoustic properties of the Grand Opera House, Paris, 
since the introduction of the electric light. A layer of 
heated gases acts as a screen for sound, hence the volumes 
of hot fumes arising from the old gas foot-lights obstructed 
and marred, to some extent, the voices of the singers. "With 
the electric light, inclosed in air-tight bulbs, no fumes can 
be emitted, and very little heat is given off. Hence il 
benefits the ear as well as the eye. 
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the battery, so as to receive a small portion of the current. 
The armature attached to the lever, I, when drawn against 
the poles of the magnet brings the lever, I, into engagement 
with the fan, J, which is the last element in the train of 
gearing composing the spring motor. A light retractile 
spring draws the lever, I, away from the fan, J, and removes 
the armature from the magnet when the power of the bat- 
tery is reduced to a certain limit. The spring motor, being 
free to act, oscillates the rods, F, and by stirring the excit- 
ing liquid, disengages the hydrogen from the plates, and 
brings fresh liquid info contact with the zinc and carbon 
and restores the strength of the battery, when the armature 
of the magnet, H, will be acted upon, bringing the lever, I, 
into engagement with the fan, J, and stopping the action of 



^— 


-^-^ 


^^■r 1' 


y 


1^ 


. -. J. 




DEPOLARIZATION OF ELECTRODES BY MECHANICAL AGITATION. 



In thi«: way the strength of the battery will be maintained 
ithin certain limits, until the liquid is exhausted. Of 



DYNAMIC ELECTBICIIY. 

THE DEPOLARIZATION OP ELECTRODES. 
BY GEO. M. HOPKINB. 

Having explained the causes of the enfeeblement of cur- 
rents in galvanic batteries in a former paper,* I will describe 
some of the methods in use for preventing the principal 
cause, viz., that of the polarization of the negative elec- 
trode. In all single fluid batteries this necessaril}' takes 
place to some extent, whatever precautions may be adopted 
for its prevention. The means of depolarizing single fluid 
batteries are mechanical, and consist in the agitation of the 
exciting fluid by gravity, as in the fountain battery, by air 
jets, as practiced by Grenet and Byrne, by stirring the fluid 
by mechanical means, by rotating or swinging the elec- 
trodes, and by roughening 
the electrode, as in the case of 
Smee's battery, in which the 
platinum plate is covered 
with a deposit of finely di- 
vided platinum. 

In single fluid batteries the 
polarization of the negative 
plate may be greatly retarded 
by enlarging it so as to afford 
a great surface for the dissi- 
pation of the hydrogen. In 
two fluid batteries the depo- 
larization is effected by chemi- 
cal means, and perhaps more 
perfectly in the sulphate of 
copper batteries than any 
other. 

In all single fluid batteries 
the oxidation of the zinc libe- 
rates hydrogen at the nega- 
tive plate, and the hydrogen 
rapidly reduces the power of 
the battery in the manner 
explained in the former pa- 
per. In Smee's battery the 
microscopic points formed 

by the roughened platinum surface facilitate the escape of I the spring motor until the current is again weakened, when 
hydrogen, and in this way may tend to maintain the power ' the operation just described will be repeated, 
of the element. 

In the Grenet battery the negative plate quickly polarizes, 
rendering the battery unfit for uses of more than a few min- 
utes' duration. However, the agitation of the exciting fluid 
by the withdrawal and replacement of the zinc restores the 

battery to its normal strength. Grenet agitated the exciting 
fluid by means of air blown in through glass tubes, as shown 
in Fig. 4. This prevents polarization to a great extent, and 
renders the battery very active. Dr. Byrne, of Brooklyn, 
adopted this plan of depolarization in his battery with 
remarkable results. 

On page 183 of the current volimie of the Scientific 
American is shown a zinc-carbon battery employing the 
bichromate of potash solution as an excitant, and arranged 

for th e introduction of the solution to the cells by air press- 
ure, which may also be made to agitate the solution. This 

is a very convenient form of battery for experimental pur- 
poses and for uses of short duration, as it can be made to 

yield a strong current while the exciting fluid lasts. The 

air in all these cases acts only as a mechanical agitator. 
The fountain battery, described and illustrated on page 150, 

exhibits another practical method of mechanical depolari- 
zation. 
Figs. 1, 2, and 3 of the annexed engravings show a purely 

mechanical agitator, consisting of a system of spring-acted 

stirrers, controlled by an electro-magnet of high resistance 

m a derived circuit. This magnet absorbs but an exceed- 
ingly small proportion of the current, and has only sufficient 

power to move the lever controlling the spring motor. 
This motor, which may be of the cheaper class, is mounted 

on a ba<ie, A, secured to two parallel bars, B, carrying the 

zinc and carbon plates, s c, of the battery. These plales are 

placed flat against the bars, 

B, and secured by screws and 

washers. The zinc of one 

element is connected with the 

carbon of the next by a wire 

passing diagonally through 

the bar, and the first zinc and 

last carbon are connected 

with the binding posts at the 

ends of the bars, B. 
The second shaft in the 

train of gearing is provided 

with a crank connected by a 

rod, C, with the lever, D, 

which is fastened to a rock 

shaft, and connected with the 

bar, E, extending the whole 

length of the battery between 

the zinc and carbon of each 

element, and carries a series 

of vertical rods, F, of vulcanite, one such rod being located 

between the zinc and carbon plates of each element. The 

zinc in one of the elements is broken away in the engraving 

to show this rod. A swinging arm, G, supports the extrem- 
ity of the rod, E. A high resistance magnet, H, mounted 

on the base, A, is connected with the two binding posts of 




GEENET BATTEBY, WITH AIS TUBES. -CHLORIDE OF 
SODIUM BATTEBY. 

course this system may be extended sidewise or lengthwise 
as much as may be desired. 

At least, all batteries employing mechanical means of de- 
polarization, with, perhaps, the exception of Smee's, are 
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* Page 55, carreBt volume, beiENTiFic Ahejucan. 



PLAN OF DEPOLARIZING APPARATUS. 

only adapted to uses requiring a very strong current for a 
limited time. 

The enlargement of the surface of the negative plate has 
great advantages, as it affords an increased surface for the 
accumulation or dissipation of the hydrogen. 

A very simple example of a battery with enlarged nega- 
tive plate is shown in Fig 5. A carbon rod is placed in a 
Canton flannel bag and surrounded with pieces of broken 



carbon about half inch square. The bag is tied around the 
carbon rod and placed in a jar partly filled with a strong 
solution of common salt. The zinc consists of a round rod 
about three-eighths of an inch in diameter, like that used in 
the Leclanche battery. The large cai'bon surface in this 
battery polarizes very slowly. One cell of the battery is 
sufficient to ring a bell on a short circuit. 

The chemical method of disposing of the hydrogen in bat- 
teries is theoretically and practically the best, and the best 
example of the most perfect action of this character is found 
in the Daniell battery. In which the hydrogen resulting from 
the action of the dilute acid on the zinc is liberated on the 
surface of the copper plate, where it reduces the sulphate of 
copper, forming sulphuric acid and metallic copper, the lat- 
ter being deposited on the 
suiface of the copper plate. 
So long as sulphate of cop- 
per is present in the battery 
this action continues, and the 
current from the battery re- 
mains constant. 

In the Grove battery the hy- 
drogen at the platinum plate 
decomposes the nitric acid 
forming hj'ponitrous acid, 
which is either dissolved or 
disengaged as nitrous fumes. 
In the Bunsen battery the ac- 
tion is the same as in the 
Grove. When the bichro- 
mate of potassium solution is 
used in the Bunsen battery 
the hydrogen reduces the 
chromic acid to oxide of 
chromium, which remains 
in solution. 

In the gravity battery the 
action is the same as that of 
the Daniell. The sulphate 
of zinc formed in the battery 
floats on the solution of sul- 
phate of copper owing to its lower density. In the Leclan- 
che battery the hydrogen of the decomposed water unites 
with the oxygen of the manganese. 

The depolarization of batteries has been the subject of a 
great deal of thought and experiment, and, although the 
discoveries of Daniell, Grove, Bunsen, Leclanche, and other 
prominent investigators excite our admiration, the subject 
still affords a wide field for inve.'^tigation. 

— ^ I i > fc 

Coininnnlcating with Wrecked Vessels. 

Messrs. Low and Duff, engineers, Dundee, have just made 
an important improvement in connection with apparatus for 
communicating with wrecked vessels. It ia a new gun which 
they tried at Monifleth recently, with marked success. The 
gun is 3 feet long, with a bore 2% inches, and it is so con- 
structed that the line which is to be fired from it passes 
through the back end of the gun. In the experiments made 
recently the line was shot 400 yards with two ounces of 
powder, which would have sent it further had the line used 
on the occasion been longer. The cord is coiled in the form 
of a cop and put inside of a steel canister. This canister is 
fired out of the gun, and leaves the line streaming behind it. 
The distance to be covered is simply a question of size of 
gun and canister. The gun was sent to Birmingham and 
tested in the most thorough manner in the proof -house there. 
The twine used in the experiment was made of flax, and 
carried 200 lb. dead weight with a length of 6 feet of twine. 

The Citadel Park of Barcelona. 

Marked indications of the growing revival of enterprise 
and industry of Spain are shown in the old seaport city of 
Barcelona, in the northeastern corner of the kingdom, on the 
Mediterranean. It is a city of about 250,000 inhabitants, and 
a good business place; in fact it may be styled tlie New York 

of Spain. We recently chro- 
nicled the introduction there 
of the electric light for street 
illumination. A recent num- 
ber of La Ilustracion, of Ma- 
drid, contains a large and 
beautiful picture representing 
different portions of a new 
park lately inaugurated in 
Barcelona. Its area is nearly 
a hundred acres, and was for- 
merly occupied by the decay- 
ing walls and ruined ramparts 
of the old citadel. Here also 
was the old state prison. 
These ancient works, relics 
and mementos of barbarous 
times, have all given place to 
the new park of the citadel, 
filled with marble fountains, 
beautiful walks, grottoes, cascades, flowery arbors, shade 
trees, and other adornments. At the principal entrance 
the following inscription is setup: 

"These parks and gardens being the property of all the 
citizens, they are all interested in their preservation; and 
they are accordingly placed under their especial care 
and vigilance. Signed: The Constitutional Alcalde of T 
celona." 
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BECENT INVENTIONS. 

Mr. Nelson G. Northup, of Eaton Rapids, Mich., has 
patented a simple but improved extension step for cars. The 
object of this invention is to provide a convenient device 
whereby the steps of cars and other vehicles may, when de 
sired, be quickly lengthened and shortened. The invention 
consists of a step secured to and combined with the ordinary 
car or vehicle steps, and made vertically adjustable for the 
purpose of extending the steps downward to any desired 
point, and thus affording an auxiliary step under the lower 
fixed step of the car or vehicle. This auxiliary step may be 
raised or lowered by means of hangers arranged to slide up 
and down within tubular guides on the outer faces of the 
sides of the regular steps, said hangers being formed with 
racks, with which pinions on a cross shaft operated by a 
handle or crank are made to eiig.age. 

An improved rocking grate, especially applicable to loco 
motive engines, and designed to prevent ice from collecting 
on the under side of the grate when the engine is running 
through snow, has been patented by Mr. John R. Fish, of 
Grand Rapids, Mich. The invention consists in a combina- 
tion, in a rocking grate, of bars arched from their ends to 
tlieir centers with bars which are straight on both their 
upper and lower faces, each and all of the several bars being 
journaled and formed with vertical parallel ribs on their 
sides, and preferably provided with depending legs con- 
nected with a shaker bar arranged to extend through the 
ash pan. The crowns of the arched bars, which alternate 
with the straight bars, extend considerably above the upper 
faces of the latter, thus exposing the arched bars to a high 
degree of heat, which prevents the accumulation of snow 
and formation of ice thereon. A free passage for air between 
the bars is insured, fine coal may be burned on the grate, and 
the latter be readily rocked. 

An improvement in machines for the manufacture of ice, 
which is both economical and gives alarge working capacity, 
has been patented by Mr. Charles W. Gelett, of Oakland, 
Cal. This invention relates to that part of an ice machine 
known as the "congealer;" and it consists of athin, hollow, 
rectangular plate having stops at intervals between the two 
freezing surfaces, so that the flow of the refrigerant will 
meet with more or less impediment in passing through the 
plate, and a more rapid congelation of the water which is 
directed upon the outside of theplateswilltake place. These 
stops are preferably arranged in rows, the stops of each row 
being at an angle of forty-five degrees to those of the next 
row, thus keeping up a more thorough agitation of the refrige- 
rating vapor and insuring its contact with tlie entire side sur- 
faces of the congealer. Any number of such congealers are 
so arranged within a frame and combined with the gas or 
vapor reservoir, air pump, pipes, and water-spraying devices 
of the machine, that ice is formed upon both sides of said 
congealers. 

Mr. Hans J. Miiller, of New York city, has patented an 
improved ore separator. The object of this invention is to 
provide a new and improved device for separating particles 
of iron, steel, etc., from granulated or pulverized ore or 
other material. In this apparatus the pulverized material is 
placed in a hopper and dropped from there upon a platform 
or shelf which is vibrated by a ratchet wheel, fast on the 
shaft of a rotating magnetized cylinder, and engaging with 
a lever, on the shaft of which is an arm that connects with 
the shelf. The sand or granulated material slides down said 
shelf, which is slightly inclined. The particles of iron or 
steel cling to the cylinder and are scraped from the same by 
a plate, and drop into a slot or into a receptacle below it, 
while the particles of sand or granulated material drop from 
the edge of the shelf into another slot or receptacle beneath 
it. The apparatus, although simple, is effective. 

Mr. James B. Gillham, of Merritt, 111., has patented an 
improved car coupling. This invention pertains to self- 
couplers; and it consists of a drawhead having tongues pro- 
jecting rearward into corresponding sockets or slots in the 
drawbar and carrying springs on their ends, and provided, 
also, with a square collar fitting over the end of the drawbar, 
said tongues having vertical perforations correspondingwith 
the openings in the drawbar for the reception of the coup- 
ling pin, which latter, when coupling, holds both drawhead 
and con pling link in position ; and it further consists of a 
coupling pin reduced near its point and having a conical 
extremity for use in connection witli the drawhead and draw- 
bar constructed as above, whereby the pin is prevented from 
being too far withdrawn and the drawhead is retained in 
position. The pin may be uncoupled, and held when disen- 
gaged by an attached rod reaching above the top of the car 
and capable of suspension on a pin projecting from the front 
of the car. The invention is an ingenious one. 

Mr. Justin J. Langles, of New Orleans, La., has patented 
a. simple but useful adjunct to show boxes. The object of 
this invention is to provide an ornamental and removable 
cover for grocery and other boxes, which, while exposing 
the contents of the box to view, shall !« preservative of its 
contents, and is provided with a lid that may be automati- 
cally held open at any point. The invention comprises a 
frame, which is preferably made of ornamental wood, con- 
structed to fit over and receive within it the upper edges of 
the box, and provided witli inside strips which support the 
frame upon the top of the box. A lid, which may be also of 
ornamental wood and has a glass top, is attached to the frame 
by hinges formed of angular plates which bind the corners 
of the lid and frame. Pivoted to this lid is an arm, and 
pivoted to one of the side bars of the frame is a slotted plate, 
through which said arm passes at an angle, that causes the 



plate to act as a clutch upon the downward movement of 
the arm, except when specially relieved, but permits of a 
free upward movement of the arm when raising the lid. 

Mr. William Hassel, of Brussels, 111., has patented an im- 
proved animal shears. The device comprises a sharp-edged 
tooth plate arranged to slide on a similar sharp-edged toothed 
plate which is adjustably fastened to a like toothed bed- 
plate. This bed-plate has a rigid handle that is provided 
with a spring which presses against a handle pivoted to the 
bed-plate and which has a connecting bar pivoted to its 
upper end. This connecting bar is attached to a strip 
arranged to slide in a longitudinally slotted guide plate on 
the ted plate, and having the sliding knife-plate adjustably 
fastened to it. In this improved shears for clipping wool, etc. , 
a clean cut, with but little risk of injury to the animal, is 
practicable, and the cutting blades oi plates of the instru- 
ment may readily be removed when required to be sharpened 
or replaced. 

A novel improvement in bathing tubs has been patented 
by Mr. Henry Costello, of Brooklyn, N. Y. The invention 
consists of a corrugated or roughened plate or bind of rub- 
ber, fabric of wool, horsehair, or other suitable material, 
permanently or adjustably fixed in or on the sloping back- 
piece of the tub, where the bather's back naturally rests, so 
that by gently moving the body from side to side the bather 
may, with little effort, rub and cleanse his back. In some 
instances said plate may be an insulated metal one, and an 
electric current be passed through it, which will have a thera- 
peutic effect on the bather. 

A practicable and very useful improvement in drag-saws 
has been patented by Mr. Marion L. Nichols, of Center Town- 
ship, Mich. This invention relates to portable sawing 
machines, and ismoreparlicularly applicable to sawing trees 
or logs. It may be operated by hand through a crank or 
handle and .suitable gearing connected with a reciprocating; 
saw. The invention consists in a conibination with theniain 
frame of a saw carrier adjustable about a vertical pivot on 
a block supported by horizontal trunnions on top of the 
main frame, locking nuts and convenient adjusting devices 
being provided to hold the saw carrier in any desired posi- 
tion. The apparatus may be used to saw either vertically, 
horizontally, or in any intermediate direction, or it may have 
a universal motion. The feed of the saw may be effected 
by moving its carrier with one hand while the other hand is 
applied to reciprocating the saw. 

An improvement in ventilators for dwellings and other 
structures, and which is somewhat diversified in its applica- 
tion, has been patented by Mr. Joseph Patchett, of Law- 
rence, Mass. The leading peculiarities of this ventilator are 
the covering of the inlet flue at its top and forming It with 
side openings, and arranging the top or outer opening of the 
outlet flue on a higher level than the side opening of the inlet 
flue, also surrounding the top of both flues with a rim which 
is secured a small distance from the upper ends of the flues, 
likewise providing the upper end of either or both flues with 
a perforated flange and deflector, and otlier parts or details, 
the whole serving to give to the outgoing current as direct 
a course as possible and to provide a circuitous passage for 
the incoming current. By the use of this improved ventila- 
tor the vitiated air of a room or building will be rapidly 
replaced by the external air without creating cold currents 
or draughts. 

^ < • I »i 

Making Carbon Transparencies. 

The method to be described for making transparencies for 
this purpose is equally applicable to the production of those 
for the magic lantern, but with this difference, namely, that 
the pictures must not be printed nearly so deeply, otherwise 
they will prove too dark and heavy when projected on the 
screen. We will assume that the negatives are of the ordi- 
nary density, and that the tissue selected is that specially 
prepared for the purpose; but whether it be, or whether 
another containing less pigment be cliosen — the method of 
using it is the same in either case. One great precaution to 
be taken throughout all the operations is cleanliness and the 
avoidance of floating particles, either in the atmosphere or 
in the developing waters. For sensitizing the tissue a bath 
.should be prepared as follows: Bichromate of potash, 1 
ounce; water, 1 pint; liquor ammonia, 15 minims. 

When the bichromate is dissolved the ammonia is added 
and the solution carefully filtered. At this season, when the 
light is bad or the negatives contain very strong contrasts, 
the proportion of bichromate may with advantage be increased 
to one ounce and a quarter and the ammonia to twenty 
minims, provided the tissue is treated in the way we direct. 
But if it be simply removed from the bath and suspended to 
dry in the ordinary manner this proportion will be too great, 
whatever the character of the negative may happen to be. 

The bath being ready, we take some glass plates of con- 
venient size — say twelve inches by ten, or larger — and hav- 
ing rubbed them over with powdered talc and finally dusted 
them, they are coated with plain collodion of not too horny 
a kind, which is allowed to set well. The plates are then 
washed in a dish of water or under the tap to free the film 
from the ether and alcohol, and are then reared on end to 
drain somewliat closely (but not to dry) in some place free 
from dust. It must be borne in mind that any particles 
which may be allowed to subside on this film or on the tissue 
when sensitizing will show as specks in the finished trans- 
parency. The plates being ready the tissue is cut into pieces 
rather smaller than the glass plates, and is then sensitized by 
immersion in the bichromate solution, which should have 
been poured into a porcelain dish. ' 



After immersion for a time sufficient to render the tissue 
quite limp and pliable it is removed and placed face down 
ward on the collodionized glass, and the superfluous solution 
removed bypassing asqneegee somewhat firmly over the back 
of the tissue. This will also expel the air bubbles and insure 
perfect contact between the tissue and the collodion film. 
The plates carrying the tissue are now placed in a warm and 
dry situation. When the tissue is dry, and not before, a 
penknife is passed round the edges and the tissue stripped 
off, which will, of course, bring the collodion film with it, 
and will possess the polished surface of the glass. It may 
then be cut into convenient sizes and preserved in an air- 
tight case; but a better plan is to allow it to remain on the 
glass until required for use. 

The advantages of this mode of preparing the tissue are 
manifold. First, the tissue dries from the back; hence the 
front — that part which forms the picture — remains moist the 
longest, and, consequently, is less soluble then that in con- 
tact with the paper. Secondly, dust has no opportunity of 
settling on the gelatinous surface during drying. Thirdly, 
the tissue will not require to be coated with collodion before 
mounting for development, which it frequently does if it be 
not in good working condition. Also, its surface being per- 
fectly smooth, better contact with the negative is secured 
during the printing. It is important that the tissue should 
be thoroughly dry before it is placed on the negative, or 
small dark patches — "damp marks" — may be produced. 
The printing should be carried to at least double the depth 
required for an ordinary paper print, and, in some instances, 
as much as three times the exposure may be given with 
advantage, the development being carried to a proportionate 
extent to compensate for it. In the finished print no part 
of the picture should be clear glass, except, perhaps, the 
extreme highest light. We are now speaking of transpar- 
encies for enlarging from. For the magic lantern the print- 
ing should not be carried nearly so far; from one and a half 
times to twice the depth for a paper print will be ample. 

We now come to the development. Some plates should 
be in readiness prepared with one of the substrata. That 
with the chrome alum and gelatine or the bichromate of pot- 
ash and gelatine, with subsequent exposure to light, will 
answer the purpose equally well, it being simply a matter of 
taste or convenience which is employed. The exposed tissue, 
together with one of the prepared plates, is now immersed 
in clean cold water until the tissue becomes limp. The two 
are then brought into contact under the water, removed, and 
well squeegeed, takingcarethatno particles of foreign matter 
get inclosed between them. After remaining for five or ten 
minutes the print is immersed in water at a temperature of 
about S0°, and the development conducted as in ordinary 
carbon printing, except that toward the end of the operation 
the temperature of the water may be much increased with 
advantage. 

When the development is complete the transparencies are 
placed in a dish of filtered water, where they are allowed to 
soak for ten minutes or a quarter of an hour. They are then 
taken out and placed on blotting-paper or in a rack to dry. 
It is very important that the gelatinous surface should be 
protected from dust during the drying, as any particles get- 
ting into contact with it will be sure to adhere and show in 
the enlargement. As the printing is carried to so great a 
depth and the development effected with hotter water than 
usual the film is rendered sufllciently insoluble for all practi- 
cal purposes. Hence the prints will not require fixing in 
alum solution. — British Journal of Photography. 



Iron from Black Sand. 

A valuable iron ore, in the form of black sand, exists in 
large deposits on the east beach of Block Island, R. I. 
D. C. McCotter uses it in making steel. New processes and 
a machine for separating the iron from the sand have been 
invented, which clear 100 tons of sand in ten hours. The 
separation is done by magnets. As the mineral ore pours 
out of the chutes it is placed in bags, each holding 113 
pounds, and shipped to Hoboken, and thence to Rockaway. 
N. J. There it is loaded on wagons and afterward taken to 
the furnace. It is mixed with charcoal, taken Vjy elevator 
into the hopper, and distributed into sixteen large cylinders 
holding about ten tons, and heated to a red heat; then it is 
tapped at the bottom and let down into a large oven still kept 
at a red heat, and there burns out all the charcoal. The 
iron doors are opened, the sand is hauled out into a large 
charcoal fire, and forms a mass which is hammered by large 
steam hammers into blooms, weighing from 200 to 300 
pounds. 



Nutritive Value of Oelatln. 

A dog weighing 11 kilos was kept for three days fasting, 
and received then daily for nine days 45 grms. gelatin and 
200 c.c. water. The excretion of nitrogen in the urine dur- 
ing the fast was daily 2'385 grms. ; during the gelatin diet, 
7 '105 grms. This latter quantity exceeded that present in 
the daily ration bj' 0'785grm. Hence during the gelatin diet 
1 '600 grms. of the nitrogen of the system was economized, 
and accordingly the aaimal lost weight in a smaller propor- 
tion than when fasting. The experiment was repeated with 
an increase of the daily ration of gelatin to 50 grms., but the 
results were still in accordance with those of Voit, that gela- 
tin indeed economizes albuminoids, but can never entirely 
cover the waste of albuminoids in the system, and has 
therefore a much lower dietetic value than albumen. — JV. P, 
Oerum and Dr. JXizel, 
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THE FLYING SQTJIBB£L. 

BY B. W. SEIBS. 

The flying squirrel — Sciuroplerus volans{h.), Coues — may 
be distinguished by the following characters: Head short and 
rounded; nose blunt; eyes large and prominent; amembrane 
extending from fore to hind limb on both sides of the body; 
tail flat and rounded at the tip; general color ashy gray; 
beneath, cream color; length ten inches. 

The favorite home of this species is a woodpecker's hole in 
some tall tree, not always a deserted one, however, for during 
the past summer, while walking through some woodlands, 
in Western Maryland, I. noticed a large sycamore tree with 
several holes of tlie red-headed woodpecker (Melanerpes ery- 
ihrocephcdus) in one of its branches, and upon my companion 
striking the trunk with a stone, several "red headers "flew 
out followed by four flying squirrels, which floated out one 
after the other. It also sometimes shares its abode with 
screech-owls and bat?. But not only does the flying squir- 
rel live in trees; I have observed numerous instances of 
their having taken possession of marten boxes, crannies in 
rocks, the eaves of houses, etc. 

Some time ago, while staying at a friend's house in Hun- 
terdon county, N. J., I discovered a nest of this species 
built between the closed Venetian shutter and window of an 
unused room, the mother gaining admission through the 
slats. She was quite tame, allowing you to advance 
v.ithin a few feet of the window before making her 
escape. We made several efforts to capture her 
without success, and finally, becoming tired of being 
molested, she decamped with her whole family 
during the night. The nest contained five young 
only a few days old. 

This squirrel has two litters in a season, and from 
three to six at a birth; they are blind for about 
three weeks after their «?i<re« into the world. The 
female carries the young by doubling it up with her 
fore feet and mouth until she can grasp the thigh 
and neck. She shows great affection for her off- 
spring, preferriug captivity to deserting them. 

The usual food of the flying squirrel consists of 
various kinds of seeds, nuts, and tree buds, but 
Audubon gives several instances which came under 
his observation, where it was caught in traps baited 
with meat, and also an account of several tame ones 
which devoured a fine grossbeak {Oorythusenndeatoi) 
in a single night. 

The so-called "flying" of this little animal is 
performed in the following manner: first ascending 
to a height, it springs out into the air, at the same 
moment extending the fore legs forward and out- 
ward and the hind legs outward and backward, 
thus stretching the membrane to its fullest extent. 
In this way it jioaU fiom tree to tree without any 
motion of its "wings." The impetus gained enables 
it to ascend a short distance in a curved line and 
alight on the object aimed at head up. These flights 
often measure fifty yards or even more. 

Flying squirrels are easily captured in' almost any 
kind of trap baited with hickory or hazel nuts; the 
trap, however, must be allowed to set over night. 

It would be hard to find a more gentle or amusing 
pet. I have never known it to bite when caught, 
and it becomes tame in a few hours. 

A friend of mine once kept two females for seve- 
ral months; in the evenings they were allowed per- 
fect liberty, and presented a most pleasing sight as 
tliey gamboled round the room. A favorite trick 
of one of them was to bury nuts among the wavy 
tresses of her mistress, returning the next day to 
find them, and appearing much surprised when they 
were not to be found. Fig. 1 represents an adult 
Sciuropierwi ; Fig, 3 a young one about four days old; Fig. 
3 is a dissection of the fore leg (natural size), showing the 
peculiar cartilage which is articulated to Ihe ulnar side of 
the carpus; it assists to extend t'ae flying membrane. 



it is also that wild animals, almost without exception, harbor 
at least one species of tape worm as a natural condition. 

But what has this to do with "measles?" Now to the 
point. Let us suppose one of the before-mentioned eggs 
taken into the stomach of a pig, either by its eating the 
excrement of a person affected or through the water or air; 
here it hatches, hot into a tape worm, but into an animal 
of oval form, transparent, contractile, in the middle of which 
are six stylets arranged in pairs; with these it cuts its way 
through the tissues until the muscles are reached, when, hav- 
ing arrived at its destination, it stops burrowing and sur- 
rounds itself with a sheath. 

Here the stylets atrophy, a new and quite different crown 
of hooks is produced, and the parasite becomes a rysUcercua 
or vesicular worm, the cyst being about the size of a hazel 
nut. This constitutes "measles;" the exhaustion or even 
death attendant on the disease is caused by the scores, hun- 
dreds, or even thousands of animals boring through the 
tissues; once encysted there is no further suffering or dan- 
ger. 

The cysticercus remains encysted for months or years, or 
until the piece of flesh enveloping it is introduced into the 
stomach of man, in which case it instantly quits its torpid 
condition, leaves its sheath, makes its way to the intestine, 
where, attaching itself by its suckers and hooks, it grows— 



blossom the more stupid it became. I cultivate the milk- 
weed for greens. When boiled as such they are flrst rate. 
Colebrook, Conn. James B. Dqnwell. 
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THE TAPE WORM. 

Most of my readers know that the domestic pig is subject 
to a disease known as "measles," in which the muscles are 
more or less filled with cysts, which render the pork unfit for 
food; but I think few are acquainted with its cause. 

Man, it is well known, is occasionally infested by a para- 
site — the so-called "tapeworm " {Tmnia solium) — which may 
be described as having a tape-like body of varying length, 
with a differentiated "head" or scolex at one extremity. 

This apparently single animal is in reality a colony of 
mothers and daughters, the scolex being the parent of all. 

This " head " is provided with a rostellum, or, as it might 



THE FLYING SaUIRREL. 

or rather reproduces — so rapidly that in a few weeks a tape 
worm of several yards in length is formed, which reproduces 
eggs, and so ad infinitum — from pig to man, from man to 

pig- 
Should the eggs be introduced into man himself or animal 
other than the hog, the cysticercus penetrates the tissues in 
the same manner, but it is "not at home," and instead of 
resting in the muscles it makes its way to other organs, ^uch 
as the brain, heart, or eye, where its presence has caused in 
man several instances of insanity and death. Should a piece 
of meat containing a vesicular worm be eaten by a pig or 
animal other than man a tcenia is developed, but it also is 
" not at home," and does not attain its full development. 

Both eggs and cysticerci are killed by a temperature of 
200° Fah., so there is no danger in eating well cooked pork, 
even if it contains cysticerci. 

To prevent hogs contracting " measles" it is only neces- 
sary to prevent them having access, either through their food 



be called, proboscis, encircled by a crown of hooks, below or water, to the secretions of man, and they will not suffer, 
which are the suckers; each segment added to the scolex is 
a complete individual containing a complicated and perfect 
reproductive system. 

The last segment — proglottides — which are filled with eggs, 
break off at intervals, and either the eggs are set free within 
the intestine of their host, when they are passed out with 
the faeces, or the segments themselves are evacuated. 

The tape worm feeds on the juices of the bowel by absorb- 
ing the nutriment through its skin, aud does not appear to 
seriously inconvenience its host in any way. In Abyssinia 
tania helmintTwsis is constant and general ; indeed the animal 
is there regarded as a sort of hygienic agent and cultivated 
rather than discouraged, yet the people are healthy; certain 



Throughout the genas Tceni a v:e find this dual life; for 
instance, the cat has a tape worm, the cysticercus of which 
she gets from the mouse, and the dog one which he obtains 
from the sheep. 

Philadelphia, Pa. 
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Intoxicated Bees. 

In Scientific American of October 29, 1881, on page 
280, "Botanical Notes," '' Milkweed as an Intoxicant" ex- 
plains what I saw in the summer of 1881. In my garden 
were several milkweed plants. Bees were very numerous on 
them : some very lively, others very stupid. I looked for 
the cause. Saw the longer the bee stayed on the milkweed 
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UISCELLANEOUS INVENTIONS. 

A cattle car, of decidedly novel and useful construction, 
has been patented by Mr. Walter I. Tinkham, of Taunton, 
Mass. The object of this invention is to facilitate tlie load- 
ing, unloading, feeding, and watering of cattle and other 
animals while being transported. The roof of the car is per- 
forated, preferabl}' bj- constructing it with a central longi- 
tudinal slot, arid is made inclining downwardly toward 
said opening, and beneath the roof a tank is arranged. This 
construction provides for receiving and carrying a supply 
of water for the cattle. The water may be drawn from the 
tank into troughs made capable of being raised and low- 
ered, and, if necessary, provided with upper boxes for hold- 
ing feed. The door of the car, which is somewhat longer 
than the height of the car body, has cross cleats on its outer 
surface, and is fitted to freely slide up and down on rods in 
such manner that, when lowered, it may be inclined and 
made to serve as a gang plank. 

Mr. Benjamin C. Smith, of Searsport, Me., has patented 
an improved apparatus for transferring wood-graining; also 
applicable to transferring any desired design formed b}' en- 
graving or otherwise upon a plate or block of wood 
or other material. By this invention the natural 
graining of wood may be transferred to any desired 
surface, without applying the color by which the 
transfer is made to the pattern, so that the depres- 
sions of said pattern can never become filled, and 
the pattern can be used an indefinite number of 
times. The pattern, which should be a distinctly 
grained piece of wood, is fixedly supported upon a 
block or carrier having at its opposite ends rollers, 
one of which is pressed outward by a spring for the 
purpose of keeping a band, arranged to pass round 
said rollers, taut. This endless band may be of rub- 
ber-coated cloth, and it is made to travel over the 
pattern, so that on color being applied by a brush 
to the outer surf ace of the band, and a rubber presser 
being made to bear the latter down on the pattern, 
the color will be removed from the raised surfaces 
of the band, and a copy of the graining of the pat- 
tern in color will be left on the band. The device 
at one of its roller ends is then placed against the 
surface to which the graining is to be transferred, 
and the block or carrier moved over said surface. 

Mr. Charles C. Schill, of Richmond, Ind., has 
patented an improved flour mill. In this improved 
mill the grain is placed in a funnel provided with a 
device for adjusting the discharge, and is delivered 
on to a revolving plate, from which it is taken by a 
scraper and passed into a chute that conducts it to 
a rotating conveyor having wings attached to a ver- 
tical shaft. These wings throw the grain with great 
force between a vertical runner and a vertical fixed 
stone, which latter is of half-moon shape, with a 
large semicircular ej'e at the center, and is fitted in 
a sliding frame so as to be adjustable toward or from 
the runner. These stones last much longer and per- 
form their work more perfectly than do vertical 
stones of the ordinary construction. The runner 
k{;eps cooler, as, by reason of the shape of the fixed 
stone, only one-half of it is in operation at a time, 
and the stones do not grind upward, which is very 
injurious to the stones and quality of flour. The 
conveyor, too, drives in air to cool the stones, and 
throws off flour dust. 

An improved oil-press mat, in which outer wooden 
leaves lined with wire cloth, and connected by a 
flexible joint, are combined with one or more middle leaves 
of wire cloth, secured to said joint, has been patented by 
Mr. George O. Baker, of Selma, Ala. In using this mat the 
meal or seed bags are placed between the leaves or aprons 
in the usual manner. As soon as pressure is applied the wire 
cloth takes hold by its meshes on the bags, thus effectually 
holding the bags in place and insuring the even distribution 
of the seed or meal. The wire cloth also allows free escape 
of the oil from the bags and out of the mats. This mat can 
be readily and cheaply manufactured, and possesses great 
strength and elasticity. 

Mr. Isaac B. Potts, of Columbus, Ohio, has patented an 
improved pipe wrench, consisting of a handle provided with 
the inclined and serrated stationary jaw at its outer end and 
the notches on its under side, in combination with a yoke or 
saddle and movable jaw secured at each end to the said 
yoke or saddle, and provided with a lip, and the serrated 
face inclined in an opposite direction to that of the jaw. 

Mr. William H. Bryan, of Warm Springs, Va. , has pa- 
tented an improved packet for transporting eggs. In this 
packet the eggs are carried in boxes mounted one upon 
another within compartments of a wooden case which is 
fitted with a spring-supported false bottom. Each of these 
boxes is constructed with elastic upright partitions formed 
by doubling a strip of metal 'upon itself and springing the 
two walls of the partition apart at the center. These parti- 
tions are secured in the box at right angles to each other, 
and have their ends passed over to the outer surface of the 
box. They are arranged so that the eggs are kept fi-om con 
tact one with another, and the top and bottom of the box 
are cushioned. This construction is very simple and secure 
against breakage of the eggs. 
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The Gkargefor Insertion under this head is One Dollar 
a linefor each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

The Holidays, with their agreeable festivities, are ap- 
proaching. 'I'he uppermost thought is, "What shall I 
buy for Holiday Presents for my friends ? " We would 
cordially suggest Dr. iScott's Meetric Hair Brush, adver- 
tised on our last outside page, as being a most suitable 
article. It makes a useful, handsome, and indispen- 
sable present. 

An experienced Machinist and Engineer desires a 
situation as superintendent, foreman, or engineer in a 
machine shop, manufactory, or mill. Address C.V.Tut- 
hlll. Station H, Jersey City, N. J. 

List of Machinists In United States and Canada, just 
compiled; price, $10. A. C.Farley & Co., Philadelphia. 

For Sale, several patents. Send for circular. Geo. G. 
Buckland, Tulare City, Cal. 

A man who ha^ satisfactorily served as Machinist, 
Engineer, and Draughtsman, is desirous of securing a 
position. Terms moderate. Highest references. Ad- 
dress L. L. Duerden,3d Ave., between 35th and 36th sts., 
Brooklyn, N. Y. 

Transits and Levels, second-hand, wanted. Send 
size, and name of maker, to Keuffel & Essei , New York. 
Lightning Screw Plates and Labor-saving To Is, p. 380. 

For Sale.— 1 Engine Lathe, Fitchbur^, "{% ft x 15 in.; 
price, $?f)0. 1 Iron Planer, planes lH ft. x 34 in. x S»in.- 
price, $550. Address Concord Axle Co., Kisherviile, N. H. 

Workshop Receipts.— A reliable Handbooic for Manu- 
facturers and Mechanics. $2. mail free. Ornamental 
Penman and Signwriter's Pocketbook of Alphabets. 20 
cents. E, & F. N. Spon,446 Jlroome St., New York. 

Presses & Dies (fruit cant,) Ayar Much. Wks., Salem, N.J. 

Mailed free. Catalogue of Books for Engineers. The- 
oretical and Practical. K. & T. N. Spon, 446 broome bt.. 
New York. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, III. 

Telegraphic, Electrical, and Telephone Supplies^, Tele- 
graph Instruments, Electric Bells, Batteries, Magnets. 
Wires. Carbons, Zincs, and Electrical .Materials of every 
description. Illustrated catalogue and price list. 72 
pages, free to any address. J. U. Bunnell & Co., 112 
Liberty St., N. Y. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & (.'0., <'incinnatl, O. 

AbbeBolt Forging Machines and Palmer Po ver Ham- 
mers a specialty. S. C.Forsaith & Co.. Manchester, N.H. 
Foot Lathes, Fret Saws, 6c. 90 pp. E.Brown,Lowell,Mass. 

"How to Keep Boilers Clean," and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages, nublished by Jaa. F. Hotchkiss. 84 
John St.. New York, mailed free to any address. 

Supplement Catalogue. —Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scieu- 
titlc subject, can have catalogue of contents of the Sci- 
entific AMERICAS' SuPi'LKMKNT scnt to them free. 
The Suppr.KMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Punching Presses & She;irs for Metal-workers, Power 
Drill Presfies. all sizes. Power and Foot Lathes. Low 
Prices. Peerless Punch & shear Co..ll5S.Liberty St.,N.Y. 

Pure Oak Leather Belting. C. W. Arny & Son, Ma- 
nufacturers. Philadelphia. Correspondence solicited. 

The Best constructed low priced Engines are built by 
E. E. Roberts, 107 Liberty St., New York. Communicate. 

Split Pulleys at low prices, and of same strength ami 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Krie, I'a. 
Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch, Phil. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pitteb'g. Pa. 

Best Oak Tanned Leatlier Belting. Wm F, Fore- 
paugh, Jr.. & Bros.. 531 Jeflerson St., Philadelphia. Ha. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools, E. W. Bliss, Brooklyn. N. Y. 

Improved Skinner Portable Engines. Erie, Pa. 

Learn Telegraphy. Outfit complete, $4.50. Catalogue 
free. J. H. Bunnell & Co , 112 Liberty St.. N. Y. 

List 37— Description of 3.000 new and second-hand 
Machmes. now ready for distribution. Send stamp for 
same. s. C.Forsaith & Co. .Man Chester, IS. H., and N.V. city. 

Ajax Metals for Locomotive Boxes, Journal Bearings, 
etc. Sold in ingots or casting.*?. See adv., p. 1105. 

The Sweetland Chuck. See illu?;. adv., p. 360. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles&Co.,Riegelsvi]le.N.J. 
Skinner's Chuck. Universal, and Eccentric. Seep. 365. 

For .Machinists' Tools, see Whitcomb's adv., p 366. 
Draughtsman's Sensitive Paper.T.H.McCoMln,l'hila.,Pa. 
Rollstone Mac. Co. 's Wood WorkingMach'y ad. p. 382. 

4 to 40 H. P. Steam Engines. See adv. p. 382. 

Peck's Patent Drop Press. See adv., page 398. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 

Ball's Variable Cut-off Engine. See adv., page 396. 
Paragon School Desk Extension Slides. See adv. p. 397. 
Brass & Copper in sheets, wire & blanks. See ad. p. 398. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia. Pa., can prove by 16,000 Crank Shafts, and 
10,000 Gear Wheels, now m use, the superiority of their 
Castings over all others. Circular and price list free. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 398. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. 

Wanted Agency for the Sale of Patented Goods suit- 
able to the manufacturing districts and shipping ports 
of England and Wales. Address W. H. Essery, Swan- 
sea, England. 



The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Geiser's Patent Grain Thrasher, Peerless, Portable, 
and Traction Engine. Geiser Mfg. Co., Waynesboro, Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p .397. 

For the manufacture of metallic shells, cups, ferrules, 
blanks, and any and all kinds of small press and stamped 
work in copper, brass, zinc, iron, or tin. address C. J. God- 
frey & Son, Union City, Conn. The manufacture of small 
wares, notions, and novelties in the above line, a spe- 
cialty. , See advertisement on page 398. 

Walrus Leather, Walrus Wheels, Emery, and Glue for 
Polishers. Greene, Tweed & Co.. 118 Chambers St., N.Y. 
For Mill Mach'y & Mill Fdrnishiug. see illus. adv. p. 396. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 116 page iilustiated catalogue free. McAllister. 
Manufacturing OpticiaD, 49 Nassau bt.. New York. 

New Economizer Portable Engine. See illus. adv. p. 398. 

Lathes, Planers, Drills, with modern improvements. 
The Pratt & Whitney Co., Hartford, Conn. 

Catechisui of the Locomotive, 625 pages, 250 engrav- 
ings. The most accurate, complete, and easily under- 
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway. New York. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co . 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 397. 

Common Sense Dry Kiln. Adapted to drying all of ma- 
terial where kiln, etc., drying houses are used. See p. 398. 
Supplee Steam Engine. See adv. p. 397. 

^ Don't buy a Steam Pump until you have written Val- 
ey Machine Co.. Easthampton, Mass. 

Blake's Belt Studs. The strongest fastening for old and 
new belts. Greene, Tweed & Co.. 118 Chambers St., N. Y. 

The Brown Automatic Cut-oft" Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
f.^rmation, C. H. Ilrown & Co., Fitchburg, Mass. 




HINT'S TO CORRESPONDENTS. 

T^o attention will be paid to communications unless 
accompanied with tlie full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenewonr request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name tlie date of tlie paper and the page, or the number 
of the question . 

(;orrespondent8 wliose inquiries do not appear after 
a reasonable time sbould repeat them, If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor dechnes tliem. 

Persons desirin,; special information which is purely 
of a personal characrer, and not of general interest. 
siioiild remit from$l to $5, according to the subject, 
as we cannoi be expected to spend time and labor to 
obtain such information witiiout remuneration. 

Any numbers of rlie Scientific American Supple- 
ment referred to in these columns may be had at tliis 
office. Price 10 cenrs each. 

Correspondents sending samples of minerals, etc., 
for examination should be careful to distinctly mark or 
label their specimens so as to avoid err r in their identi- 
fication. 



(1) S. W. M. asks: 1. What is tea chest 
lead solder composed of? A. The soJder used is said to 
be composed of 2^ of lead and 1 of tin fused together. 
2. Which is the strongest: two pieces, 9x6, spiked to. 
gether, or one piece, 4x6, solid? I contend the latter; a 
friend, the former. A. The latter is the stronger. 

(2) M. T. asks; Can you inform me 
whether glass is now manufactured in a spun state tough 
and malleable? A. Glass fibers such as you describe 
have not yet been produced. From the nature of the 
substance it is not likely that a malleable glass can be 
produced. 

(3) M. A. M. asks: 1. How can I make a 
flour paste that will not sour? A. You will find good 
receipts for pastes under Cements, etc., in Supplement, 
No 158. 2. Have you ever published anything on news- 
paper stereotyping— how to prepare matrix and paste 
for that purpose? A. See the stereotype process, page 
4938. Supplement. No. 310. 

(4) R. R. asks: Can you give the usual 
proportions of glue, sirup, and glycerine used in making 
printer's rollers? Also, can you suggest any remedy to 
make the rollers less tacky or possess less suction in 
moist, humid weather? A. A good printing roller is pre- 
pared fis follows; Weigh out equal quantities of good 
white giue and concentrated glycerine. Soften the 
glue by soaking it in a small quantity of soft, cold 
water overnight, then heat it over the water bath (a 
strong salt water bath is preferable) with occasional stir- 
ring for five hours. Have the moulds (brass) well oiled, 
and give the composition plenty of time to harden in 
them. In stirring avoid heating air bubbles mto the 
composition. 

(5) T, H, J. a^kh; 1 How can I deposit 
a thin coating of copper on soft metal plates? The 
plates are composed of lead, tm, and type metal, and 
areabout one-sixteenth inch thick and 1% inch diameter. 
I wish to face them with copper on one side only. Can 
you tell me how to prepare the solution? A. Coat the 
parts not intended to receive a deposit with wax or 
asphalt varnish; wind a copper wire tightly around the 
edge of the plate, so as to make a firm electrical connec- 
tion with tiie metal ; then clean the surface by submit- 
ting It to the action of the wire scratch brush, and im- 
mediately connect with the wire proceeding from the 



zinc plate of the battery, and immerse in the following 
bath, facing but not touching a plate of clean copper, 
connected by wire with the copper or carbon of the 
battery. The bath may be composed of a Bolution of 3M 
pounds of pure sulphate of copper in a gallon of soft 
water. The water is first heated, the copper salt dis- 
solved in it, and the bath allowed to cool before using. 
2. Also, describe how to construct a cheap battery. A. 
For details of the construction of batteries see Supple- 
ments. Nos. 157, 158, and 159. 

(6) F. P. S. asks: 1. Can the magneto- 
electric machine, described in No. 23, Scientific Amer- 

i icAN, be used for plating small articles of hardware? 
I If so, would it want to be arranged for "quantity" or 
'< "intensity?" A. Yes, for quantity. 2. Does hydrogen 
I gas,when mixed ^th air, form an explosive compound? 
A. Yes. 3. If so, what proportion of each is necessary 
for the most marked results? A. For thci pure gases, 
two volumes of hydrogen and one of oxygen, at the 
same temperature. 4. Is Ihe explosion of the nature of 
a collapse or an expansion? A. The temperature ac- 
companying the reaction momentarily expands the 
aqueous vapor formed beyond the volume of the mixed 
gases used, and the result is an explosion, not a collapse. 
5. What is the explosive force per square inch? A. We 
have no data at hand on this point. It depends greatly 
upon the conditions— temperature, pressure, etc. 

(7) J. A. B. asks: What is the best kind 

of oil or oils, or ingredients with oil, to use on canvas 
tents or wagon covers to make them waterproof? I 
have used linseed oil and beeswax, but the odor from it 
in summer is very unpleasant, and in winter it freezes 
so easy that yoii cannot handle it without first thawing 
out, as it will all break to pieces just like glass. What I 
want is something that will leave it pliable, have as 
little odor as possible, and will not mildew when rolled 
up wet or stick togetber in warm weather. A. You 
will find the information required under Waterproofing, 
page 81, vol. xlv. 

(8) E. M. asks: 1. Will a furnace grate 
made of pipe for heating water and making steam get 
coated and stopped up with lime or other impurities in 
the water if a constant and forced circulation is main- 
tained? A. If the water contains much lime it would 
gradually deposit and eventually choke the pipes. 2. 
If so, is there anything thai can be put into the water 
that will prevent it and keep the pipes clean ? I propose 
to supply my grate with water by attaching to the city 
water pipe, which will furnish a pressure of 40 pounds 
to the square inch. A. An examination to ascertain the 
precise nature of the impurities contained m the water 
would be necessary to properly answer the question. 

(9j G. D. asks: What is the best process 
for meltingplatinum on a small scale? I cannot get up 
heat enough to melt it with charcoal fire. Do youknow 
of a book published oncompoundingmetals that would 
give the information? A. Platinum is melted in flat 
lime crucibles in the flame of a blowpipe fed with 
oxygen and hydrogen. It cannot be melted in any or- 
dinary furnace. For books on metallurgy see addresses 
of bookdealers in our advertising columns. 

(10) D. J. F. asks: How can I make a 
white ink tbat will write on black paper or card; and 
also, how to make a good black ink suitable for card 
writing? A. You will find good receipts for white and 
black ink in Supplement, No 15T. 

(11) L. J. asks: Can an iron railroad tie, in 
your opinion, be made practicable? A. Yes; iron ties 
are in use. ^ 

(12) M. J. K. asks: 1. Can you give me a 
receipt for making a quickly drying pohsh or varnish to 
be applied to small turned articles while in the lathe? 
I want a hard and glossy surface. A. Dissolve ten 
ounces shellac m one gallon of wine spirit by gently 

i heating over a water bath and stirring. Let it stand for 
several days in a covered vessel, then draw off the clear 
portion from any sediment, for use. 2. Can you give 
me some method of ebonizing articles of this kind? A. 
Put the wood for about half an hour into a hot solution 
of one ounce of logwood extractin a quart of water, and 
then transfer to a warm solution of one pound of cop- 
peras in a gallon of soft water, and let it remain in this 
bath for several hours. Give the pieces a second dip 
in the logwood and iron liquors, then rinse and dry. 

(13) J. W. C. asks: 1. Will you please give 
receipt formaking a stovepolish paste that can be put 
on a stove when hot or cold, and will give a good polish 
without mucli friction? A. Reduce pure graphite to 
finestfiour by grinding it in the moist state. Then mix 
into a stiff paste with a sufficient quantity of hot water 
in which has been dissolved perchloride of iron in the 
proportion of a quarter of a pound chloride to the gal- 
lon of water. Let it stand, with occasional stirring, for 
two weeks before using it. A few drops of oil of 
almonds or cloves may be added to the paste to cloak 
any unpleasant odor. 3. Please give me directions for 
making the liquid insulation that I find on wire on 
RuhmkorfE coil. Think it is varnish, or something simi- 
lar. A . Use ordinary alcoholic shellac varnish mixed 
with enough vermilion to give it a suitable color. 

(14) N. J. S. writes: At present the hemp, 
bnider's t\\ inc, passing through the spindles of our ball- 
ing machines, cuts the edges of the hole in deep grooves. 
The hardest steel bushings are soon cut, and the twine 
18 thereby injured. As an experiment, we want to 
countersink a porcelain "pot-eye "in the bushing, to 
obviate this cutting, if possible. What cement will se- 
cure this pot-eye in its place, fastening porcelain to 
iron? A. You had better try some mechanical method 
of securing the porcelain on the iron; cement cannot 
always be depended on for such a joint. You can try 
the following cement: Melt together in an Iron vessel 
over a moderate fire guttapercha and shellac in about 
equal proportions, and stir well together. Use hot. 

(15) H. L. asks*: What is meant by the ex- 
pression " level of the sea?" A. It is the average 
level of the water of the ocean where it touches the 
land. 

(16) T. S. asks how two pieces of broken 
cast iron can be soldered together. A. See answer to 
A. G., on this page. 



(17) A. G. asks (1) how to solder bra.ss and 
iron together with soft solder. A. Dissolve zinc in 
muriatic acid until action ceases. Reduce with water, 
and apply to the surfaces to be soldered. If the brass 
and iron are clean there will be no difficulty in solder- 
ing them together with a soldering iron or blowpipe. 

2. How is the wipe lead joint made? A. See Plumbing, 

in StTPPLBMENT 309. 

(18) O. W. B. asks: How can I get a gold 
plate off a silver watch? A. If the plate is thin dip 
it momentarily in a little mercury and rub with a piece 
of soft chamois leather. Repeat the dipping (in fresh 
mercury) several times or until the gold color hr,s been 
removed. Then heat the case until the film of mercury 
adhering to the silver has been dissipated. The mer- 
cury should not be allowed to remain too long in con- 
tact with the silver. The case should, of course, be 
separated from the works before being operated upon. 

(19) D. H. D. asks: 1. What kind of carbon 

is used in Blake's transmitter used in connection with 
the bell telephone? A. Hard electric light carbon. 2, 
What kind of spring holds it in contact with the dia- 
phragm of the transmitter? A. A piece of watch spring. 

3. Is the diaphragm used in Blake's transmitter the 
same as that in the bell receiver? A. No; it is thicker. 
It is made of ordinary Russia stove pipe iron. 4. Why 
are not the Blake and Edison transmitters virtually the 
same, as the varying conducting power of the carbons 
under different pressure seems to be the principle on 
which both act in the telephone? A. The action is 
about the same when the Blake is worlniig normally. 
5. In what number of the Scientific American is 
Blake's transmitter fully described? A. Scientific 
American Supplement, No. 350. 

(30) G. F. M. writes; I am making a small 
magneto electric machine of the Clarke pattern, only 
with this difference; I intend to use two armatures, one 
on each side of the exciting ijiagnet. What I wish to 
know through your correspondents' column is: Cannot I 
use an electro-magnet instead of permanent horseshoe 
magnets, and pass the current from the armature poils 
through its coil from the commutator before using it on 
the outside for work the two armatures will be set at 
right angles to each other. A. You can arrange the 
armatures and magnets as you propose; but for a very 
small machine permanent magnets are to be preferred 
to electro-magnets. 

(21) D. C. asks: Do you know of any com- 
prehensive tabular statement of liquids generally show- 
mg their specific gravity, specific heat, boiling tempera- 
tures, ratio of expansion upon being converted into 
steam under the ordinary pressure of the air, and caloric 
of fluidity of steam; or does there exist materials for 
compiling such a statement readily? A. Consult "The 
Constants of Nature." part I., published by the Smith- 
sonian Institution, Washington, D. C, 

(22) S. E. writes: Some time ago we put a 
set of condenser pipes on our launch which lasted only 
about five months. The pipes were made of some kind 
of brass or copper composition, 1^ inch, tin lined. 
Fearing they would give out at any time we replaced 
them with a set of galvanized iron ones, 1% inch; but 
they only lasted about four months, being completely 
honey-combed, as were the others, as far as the tin lin- 
ing. We then replaced the second lot of pipes with the 
first set, having first given them a coat of a mixture of 
tar and asbestos, filling all the holes well with the mix- 
ture. Now we are in a fix. The pipes are of no use to 
us, for they will not condense. They worked very well 
before we covered them. What is wrong, and what 
kind of pipe should we use. and how long should a set 
last on our launch, which is covered with yellow metal? 
The launcli is used only eight months of the year, the 
balance of the time at anchor. A. Copper or tinned 
copper pipes are the best for condensers. They are less 
affected than brass or iron. Asphaltum is a very poor 
heat conductor, hence the failure of the coated tubes, 
no VBimish or enamel is admissible. 

(23) W. E. F. asks: Why does solder melt 
under the soldering '*iron," when it will not under real 
iron, and why is it necessary to have the tool coated 
with tin? Does it act as a flux? A. Solder will melt 
underany hot iron, but unless the iron (or othermetal) 
is perfectly free from oxide, perfect contact between the 
melted solders and the " iron," which is essential, can- 
not occur. When properly cleaned and coated with tin 
(or solder) the coating prevents reoxidation of the 
metal while heating, and the fluid metal follows and can 
be directed by the tool. 

(34) C. W. G. asks: What can be used for 

blacking scraps of upper leather on the grain side? It 
must be something that will not smut when dry, and do 
the work with one application. A. Dissolve one pound 
of good sulphate of iron in two quarts of warm soft 
water. It may be applied with a brush or by dipping. 

(25) C. and S., of Halifax, K S., write that 
they are driving a lot of sewing machines and a Siemens 
electric light machine with a five horse power caloric 
engine. They secure uniform motion by applying a 
four-foot balance wheel to the countershaft of the elec- 
tric light machine, and say that the light is steady. 

(36) C. E. R. writes I am thinking of hav- 
ing a "secondary battery" made for experimental pur- 
poses, and wish to ask if you can give or direct me to 
any lately acquired knowledge relative to its construc- 
tion? A. We believe the latest thing in this line is to 
confine the minium in folds in the lead plates. 
Woolen fiannel as a separating medium is preferable 
to cotton fabrics. 

(27) S. M. asks: Can you inform me how 
the frosted appearance is given to new silver goods, 
such PS bfaceiets, broaches, cups, portions of claret 
jugs, etc., and how I can make some coarse and others 
finely frosted, according to the article, be it large or 
small? I should also be thankful if you can give me 
the same information concerning 18 carat gold. I have 
often desired a frosty appearance on masonic and other 
jewels, and for lack of which my make of jewelry very 
considerably falls short of finish. I have tried several 
acids mixed, but with only a sprinkling of success, 
never approaching near to tbe frosted appearance I see 
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on manufactured ffoods from England. I have also tried 
experiments with the points of scratch brush; also the 
positive end of a battery, with the goods hanging in a 
cyanide solution. This last gave me the best results, 
but ia evidently not tbe thing. A. A. "dead luster" is 
imparted to articles of copper or copper alloy by dip- 
ping them for a few minutes in a bath composed of— 

Nitric acid (36°) 20 pounds. 

Sulphuric acid (66°) 10 " 

Salt j*e pound. 

Zinc sulphate iV " 

Mix the acids gradually, add the zinc salt, then the 
salt, a little at a time (out-of-doors to avoid the acid 
vapors), stir well together, and let it get cold before 
using; rinse thoroughly, and pass through the cyanide 
before putting in the plating bath. When such a sur- 
face is plated with silver it presents the frosted appear- 
ance required. Dead luster gilding is produced by the 
Blow deposition of a considerable quantity of gold, by 
giving the metallic surface a dead luster before gilding 
(by means of acidsi, by first preparing a coating of 
frosted silver or by depositing the gold upon a heavy 
copper deposit produced with a weak current in a bath 
of copper sulphate. See " Electrometallurgy," in 

SUPPT.EMBNT, No. 310. 

(38) O. P. inquires for a simple method of 
preserving iron surfaces without paint. A. Captain 
Bourdon has devised simple forms of apparatus for 
coating Iron with BarfE's magnetic lacquer. In the 
course of his experiments he found that the coat of 
oxide could be formed by the air In the following man- 
ner: The serpentine part of a sheet iron reservoir com- 
municates with air which :e hear.ed to 248° F ah. The 
current of hot air, after circulating through the serpen- 
tine, reaches the cylinder which contains the articles 
to be lacquered. The escape spout communicates with 
a water aspirator regulating the flow of afr, which 
should be very gentle. The internal pressure is little 
more than one atmosphere, the apparatus being in com- 
munication with the open air. The temperaiure of the 
air in the cylinders is 536° Fah.; the operatioa lasts five 
hours, givnig a coat of 0"05 of amilimeter thick (0"002 
inch), of a beautiful greenish black, resisting the 
action of fine emery paper and of dilute sulphuric acid. 
After the articles are taken from the cylinder they are 
rubbed with a greasy rag, and spots are removed by 
fine emery paper or scouring grass. Spots may gene- 
rally be avoided by suspending the pieces, so that they 
will not touch each other or the walls. If the tempera- 
ture is raised to about 573° Fah., a thick coat is secured, 
but it is apt to scale. Articles thus lacquered have 
been exposed to snow and rain for a month without 
getting any spots of rust. If the black coating is re- 
moved by emery paper, there is a grayish layer on 
which rust does not take much hold; the spots can 
easily be removed by a bit of hard wood. Barff has 
observed the same peculiarity in articles which have 
been steam -lacquered. 

(29) E. M. B. writes: "Will you please in- 
form me, under Notes and Queries, of one or two best 
modem books on steam boilers? A. "Barron Steam 
Boilers;'' "Catechism of the Locomotive," Forney; 
Wm. H. Shock, U. S. Navy, on *' Boilers;" " Heat and 
Heat Engines," by Trowbridge. 

(30) N, S. asks: Would it pay to work a 
mine of pure mica, if in large sheets, with say $15 or 
$->0 freight per ton to San Francisco? A. See article 
on Mica and its Utilization, page ^57, current volume. 

. (31) W. Cr. R. writes; In the Scientific 

Amebican, dated December 14, 1878, on page 371, you 
describe a small foot lathe with directions for making 
the same. If the holes, instead of being babbitted, are 
bored, and the bars forming the shears are turned, and I 
should make my own turning and boring, what do you 
think would be the probable expense of making such a 
lathe? A. The materials would cost from $5 to $6. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, witli the results stated: 

N. F. W.— It is a sllicious clay of fair quality. An 
analysis such as you require would cost $.5. 
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INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of tbe United States Trere 
Granted In ttae W^eek Eindlns 

November 22, 1881, 

AND EACH BEARIIve THAT DATE. 

[Those marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the speci- 
fications not being printed, must he copied by hand. 

Alarm. See Burglar alarm. 

Amalgamating gold and silver ores, apparatus for 

and process of, A. E. Griffiths 249.925 

Amalgamator and concentrator, C. W. Patten.... 249,791 

Amalgams, preparing, W. G. A. Bonwlll 249,880 

Animal shears, a. K. Alwood 249,866 

Ant trap, S. T. Arnett 249,870 

Anvil, vise, and drill, combinefl. Ware & Flem- 
ing (r) 9,944 

Bag. See Feed bag. 

Baling press. Dean & Martin 249,908 

Baling press, P.C.Hudson , 249,837 

Bark cutting machine, w. Chicken 249,825 

Barrel cover, adjustable, W. F.Hood 249.939 

Basin valve, catch, J. B. Laumann 249,956 

Bed bottom, J. Bowen (r) 9,941 

Bed bottom, spring, J. Bowen 249,882 

Bed bottom, spring, W. H. Laycock et al 250,044 

Bed, revolving, D. C. Otis 249,787 



Bedstead, folding, P. Kotlowsky 

Bedstead. Invalid, A. J. Goodwin 

Belt fastener. P. J. Flanagan 

Blasting apparatus, John & Bradley 

Blind slat tenoning machine, M. M. Kitz 

Block. See Saw mill head block. 

Blower, W. D.Smith 

Board. See Electric switch board. 

Boot and shoe clamp, E. S. Pratt 

Boot and shoe sole napping machine, J. W. Rogers 

Boot or shoe J. E. Bloom 

Boot tree, J. A. Ambler 

Box. See Hop picker's box. Packing and toy box. 

Box, bracket, etc., interconvertible, H. Bogardus. 

Bracelet, H. Unger 

Bracket. SeeExhibitingbracket. Roof bracket. 

Brick press, W. W. Potts 

Bridge, draw, E. A . Wibje 

Bridle, E. E. Venable 

Broom, J. W. Bradshaw 

Buckle. A. H. Frost 

Buckle, trace, J. P. Hisley 

Buffing pad, J. W. Rogers 

Buffing wheel, J. A.Eno 

Bung, W. A. Vreeland 

Burglar alarm. Pearson & Eastman. . 

Burner. See Gas burner. 

Button, J. McBrlde 

Button, sleeve, H ancock & Richards 

Button, sleeve, C. L Watson 

Buzz and top, A. E. Garrison 

Cake machine, D. M. Holmes 

Candy sticks, package for shipping, W. B. Howe (r) 

Canteen, W. M. Johnston 

Car, cattle, T. M. Lincoln 

Car coupling, A. W. Clark 

Car coupling, W. C. Kelly 

Car coupling, A. Ij. Miller 

Car coupling, M. Robeson 

Car, dumping, J. S. Halsey 

Car mover, C. T. Barnes 

Car, railway, A. Willson 

Car starter, W. B. Young 

Car, stock, L. Yancey 

Car switch manipulator, H. H. Welch 

Cars, safety hatch for railway, J. Reilley 

Carpet fastener, stair, A. H. Ohmann-Dumesnil.. 

Carriage dash boards, bead for, J. Smith 

Carriage top, L. K. Brubaker 

Carrier. See Egg carrier. 

Cartridge Implement, J. Pontefract 

Caster, J. R. Payson 

Chain, O. 8. Judd 

Chain work for jewelry, E. VIeille 

Chair. See Commode chair. Foldingchair. 

Chair, W. B. Allen 

Churn. A. H. Conk ling 

Churn, H. B. Gates 

Cider press, J. Mercier 

Cigar holder, E. S. May 

Cigar machine, F. P. Hart 

Clamp. See Boot and shoe clamp. 

Clasp. See Corset clasp. 

Clevis, M. Hubbell 

Clock case, cut glass, J. H. Welch 

Clocks, strike spring for eight day, B. B. Lewis 

Closet. See Water closet. 

Cloth finishing machine, J. H. Smith 

Clothes pounder, F. A. Houck 

Clover huller, J. M. Grauf 

Coffee scouring machine, G. W. & G. S. Hunger- 
ford 

Cellar connection, horse, C. G. Calo 

Coloring matter, J. H. H. O. GUrke 

Coloring matter, manufacture of crimson, H. 
Baum 

Commode chair. B. Ottenheimer 

Corn husking machine, P. D. Cummings 

Com sheller, J. S. Parsley 

Corset, T. C. Bates (r) 

Corset clasp, W. F. Gilbert 

Cotton gin, W. L. Ellis 

Cotton stalk cutter and puller, W. R Richardson. 

Coupling. See Car coupling. Electric cable coup- 
ling. Pipe coupling. 

Crocheting needle, E. P. Haflf 

Cultivator. W. L. Bogart 

Current wheel and fioat therefor, A. D. Clarke — 

Cutter. See Cotton stalk cutter. Tobacco cutter. 

Damper for stoves and furnaces. N. Picot 

Dental drill tool holder, H. Laurence 

Desks, inkstand attachment for writing, S. If. 
Brown 

Dish handle, J. B. Timberlake 

Dish washing machine, W. C. Nelson 

Ditching machine, S . C. Robinson 

Door check, C. Ilassinger 

Drier. See Fruit drier. 

Drier. A. N. Palmer 

Dyeing tisane and bonbon papers, I. J. Van Skel- 
line (r) 

Egg carrier. D. Goodwillie 

Egg carriers, machine for making, D. Goodwillie . 

Electric cable coupling, W. W. Jacques 

Electric light regulator. C. E. Ball 

Electric switch board, L . F . Fonts 

Electrical circuits, apparatus for neutralizing in- 
duction on , J. Trowbridge 

Emery wheels, safety guard for. C. Heaton 

Engine. See Hydraulic engine. Locomotive 
engine. Steam engine. 

Exhibiting bracket for stuffed animals, J. Hobson 

Fabrics, trimming, S. Arnold 

Fan attachment, fiy, \v, V. Flynn 

Fan, toilet, J. C. Stirrat 

Fanning mill, Martin & Sperry . . 

Fare register, M. W. Speulda 

Farm gate. J. Kurtz 

Faucet and ventilator for beer, etc., T. Tracy 

Faucet, racking, J. C. Bauer 

Faucets, coupling attachment for smooth, J. Hunt 

Feed bag. nose. C. J. Gustaveson 

Fence. J. M. Rowe 

Fence, J. VVormuth 

Fence, barbed, I. E. Wright : 

Fence, farm. Lauf er & Zimmer 

Fence, hedge. D. S. & D. Younce 

Fence, iron, T. Rogers 

Fence, portable, J. Heacock 

Fence, portable, J. J. Hermon 

Fence, portable, Petershans & Daines 

Fence post, metallic, D. W. Sparks 

Fence wire fastening, T. S. Woodruff 

Fences, machine for manufacturing barbed wire, 
D. C. Stover 

Fences, tag for barbed wire, J. J. La Fleur 

Fender. See Harvester pitman fender. 

Field roller and seed and plaster sower, G. G-. Lee 

File, bill, C. H. Peltier 

Firearm, breech-loading, p. Mauser 

Fire escape, R. Macdonald 

Fire extinguisher, autematic, P. W. Whiting 



249,941 
249,862 
249,845 

249,869 
249.940 
249,756 

249.943 
249,894 
249,986 

260,038 
249,783 
249,744 
249,990 
9.945 
249.923 
249,913 
249.997 



249.759 
249,879 
241) ,899 

249,985 
249,844 

249.892 
249,807 
249,973 
250,000 
249,761 

249,973 



249.753 
249,754 
249,840 
249,872 
249,919 

249.808 
249,934 



249,936 
249,734 
249.917 
260.013 
249,780 
250.011 
249.7J6 
250,017 
249.736 
249,796 
249,927 
249.797 
260 .a30 
249,817 
249,778 
250,032 
250.046 
249,933 
249,763 
249,983 
249,803 
249.816 

250,014 
249,777 

249.957 
250.045 
249,967 
249,846 
24»,813 



349,773 Fire rescue apparatus, K. Macdonald 

249,924 Flax puller, S. W. Gaines 

249.828 Fog horn. J. Bien 

240,841 Folding chair, I.N. Dann 249.905, 

249,960 Fork See Pitchfork. 

Fruit drier, J. Mongene 

249.802 I Furnace. See Metallurgic furnace. Ore roasting 
j furnace. 

249.795 j Furnace. Brown & Norris 

260.002 ' Furnace and pot stand, M. A. Lasiia 

249,738 I Gauge. See Mortising machine gauge. 

249,867 Gas burner,.!. H. Smith 

Gas from petroleum, process of and apparatus 

249,823 for generating, A. 1. Ambler (r) 

249,861 Gate. See Farm gate. 

Gear, J. F. GiUiland 

249,987 Generator. See Steam generator. 

250,027 I Glass, window. S. Darling 

250,019 Glassware, machine for finishing open-ended. J. 
249,884 1 J.Gill 

249.829 Globe and shade and chimney, combined, W. M. 
249,836 Marshall 

250.003 Gold and silver ores, smelting, K. i'earce 

249,914 Grain separator and grader. H. P. Bdmands 

250,021 : Grinding and polishing plow colters, etc ., appara- 
249,982 I tus for, J. T. Dufl' 

] Guard. See Pulley cord guard. Saw guard. 

249.781 Hame.G. J. & J.Letchworth 

249,760 Hand rake, T. D.Davis 

250.02S Handle. See Dish handle. 

249,922 Harness pad, W.V.Kay 

249,938 Harness trimming, R. J. Welles 

9,942 Harrow, G. Galmore 

249.769 Harvester. Kromer & Rinkleff 249,774. 

249.779 Harvester pitman fender, G. B. Parker 

249,898 j Hay rake, horse, C. A. Werden 

249.772 Holder. See Cigar holder. Dental drill tool 

249.782 j holder. Pencil holder. 

249.999 I Honeycomb uncapping machine, J. Bourgmeyer. 
249,928 , Hook. See Lacing hook. 

249.819 Hop picker's box, F A. Fargo 

249,815 Horses, device for fastening, J. W. Eldridge 

250.033 Horses' tails, device for holding. W. B. Butchers. 

250,031 Hub attaching device, A. Warth 

250,024 Huller. See Clover huller. 

249.796 Hydrant, W.J.Clark 

249,976 Hydraulic engine, G. Code 

249,801 Ice tool, J.B.Fischer 

249,741 Indigo, manufacture of artificial, A. Baeyer.250,035, 

Injector, J . Benson 

249,986 ' Insect trap, C. '1'. Harned 

249,792 Iron and steel, manufacture of, B. Samuel 

249,947 j Journal bearing, anti-friction, L. Kaufman 

250,0'20 Knife. See Pocketknife. 

Lacing hook for boots and shoes, G. Van Home. . 

249.865 I Lamp, W. Brown (r) 

249,901 Lamp, electric, A. E. Brown 

249,7.50 I Lamp, self -extinguishing, D. C. Baughman 

249,852 I Lamp, signaL E. S. Piper 

249,848 ' Lamp trimming shears, B. Bailey — 

249,833 Lamps, shade ring for extension, A. H. Jones 

Lantern, F. J. Mtlller 

Links, manufacture of , J. M. Baker 

Liquids, apparatus for dispensing aerated, G. Eleh- 
fuss 

Look, B. Parker 

Locomotive engine, B. Longstreth 

J Loom picker motion, W. C. Knowlton 

! Loom shuttle, R. W. Porter 

Loom shuttle, C.T. Pratt 

Lubricating compound. J. B. Norris 

Lubricating compound. E. Smalley 

Mash, machine for making sour, J. C. Peden 

Meat draining device, P. Springstein 

Mechanical movement, P. Broad books 

Metal ring, hollow, W. Hutchison 

Metal shearing machine, B. Gallagher 

Metals, composition for coating, A. B. & W. P. 
Brown 

Metallic fastening, G. W. McGill 

Metallurgic furnace, W. Moller 

Middlings purifier. C. S. Bider 

Mill. See Fanning mill. 

Millstone cooling apparatus, H. Dorrity 

, Millstone driver, L. Heiple 

Mirror, ornamental, P. Wiederer 

Mortising machine gauge, G. L. Muljn 

Motor. See Rotary motor. 

Motor, E. Phreaner 

Mowing machine. J. L. Abell 

Needle blanks, device for feeding. J. Berry 

Newspaper wrapper, A. W. Boynton 

Oatmeal machine, S. P. Sawyer 

' Oatnreal machine, S. G. Stein 

, Oil cloth varnishing machine, J. Haverstick 

Oil from water, device for separating, P. Andrew 

Oil tank, P. N. Porster 

Oils, automatic reservoir for volatile, H. Fritz — 

Ore, etc.. machine for reducing, VV. F. Kilborn — 

Ore roasting furnace, J. M. Thompson 

Ores, machinery for crushing and conveying, J. 
Richards 

Oven, portable, Klein & Woodard 

Oyster fattening apparatus, V. N. Hughes 

Packing and toy box, F. M. Whitelaw 

. Pad. See Buffing pad. Harness pad. 

Painting machine, barrel, Heward & Everhard 

Paper machines, dandy roll for, J. Randall 

Paper, process cf and apparatus for bronzing, T. 
Henry 

Peanut and coflfee polisher, B. P. Walters (r) 

Pedal, A. S.Nichols 

Pencil holder, lead, E. Weissenbom 

I'encils and ^jen holders, finger rest for, J. S. 
Bulkeley 

Pipe coupling, E. F. Osborne 

Pipe cutting implement. F I. Maule 

Pipe wrench. T. D. Mernan 

: Pitchfork, A. Cox 

Plane, bench, G. F. Sawyer 

Planing machine, wood, A. W. Stossmeister. ... . . 

Platform. See Stove platform. 

Plow attachment. G. Browne 

Plow, planting. T. Pates 

Plow, sulky, G. Applegate 

Plow, sulky, L. Brown 

Pneumatic machinery, J. Richards 

Pocket knife, B. D. Chamberlain 

Poisons, safety cabinet for, H. P. Smith 

Post. See Fence post. 
1 Press. See Baling press. Brick press. Cider 
press. Printing press. Shoe press. 

Printing press, P. Miller , . 

Printing press, B. Prouty 

Printing presses, feeding attachment for, S. A. 
Grant 

Puller. See Flax puller. Stump puller. 

Pulley, belt, S.J. Cllley 

Pulley cord guard, sash, C. J. Scheelky 

Pulverizer, rotary, T. B. & T. B. Jordan 

Pump. J. H. & B. Branson 

Purifier. See Middhngs purifier. 



249,847 
249,921 
J49,877 
249,906 

249,972 



249.891 
249,956 

250,010 

9.940 

249,752 

249,746 

249,751 

249.965 
249.981 
249,911 

249,746 

249,958 
250,040 

'^49,771 
249.810 
249,830 
249,775 
249,980 
249.811 

249,881 

249,915 
249,748 
249,743 
249 809 

249,820 
249,900 
249,827 
250.036 
249,876 
249,931 
260,006 
249,948 



250.018 
9,936 
249,821 
249,874 
249.794 
249,818 
249,946 
249.785 
249,871 

249.993 
249,789 
249,962 
249,951 
249.M7 
249,988 
249,786 
250,009 
249,793 
250,012 
249;887 
-249,838 
249,749 

249,889 
249.850 
249,971 
249,998 

249,910 
249,834 
250,028 
a49,784 

249.9S4 
249,732 
249,822 
249,883 
249.7i)8 
249.804 
249.762 
249.868 
249.918 
259,041 
249,949 
260,015 

249,995 
249,8(3 
249,942 
250,026 

249,935 
249,992 

249.835 

9,943 

249,974 

850,023 

249.893 
249,977 
249,966 
240,968 
250,039 
260,007 
249,805 

249,740 
249,790 
249,869 
249.890 
249.996 
249.896 
249,800 



249,969 
249,989 

249,765 

249,897 
249,799 
249,770 
249,885 



Railway signal. D. C. Baughman 249,873 

Bailway signal, electric, W. W. Gary 250.042 

Railways, safety device for. C. Rutulini 250,005 

Rake. seeHandrake, Hay rake. 

Refrigerating apparatus, J. Tiffiiny 250,016 

Refrigerator. J. T. Gurney 249,768 

Refrigerator, J. Uammerl 249,929 

Register. See Fare register. 
Regulator. See Electric light regulator. 
Ring. See Metal ring. Suspending ring. 

Rivet, tubular. M. Bray 249,886 

Roller. See Field roller. 

Rolling billets for plow beams, roll for, C. P. 

Buckingham 219,742 

Roof bracket, s. P. Black 249737 

Rotary motor, hot air. O. Giildner 249,832 

Roving, machinery for the manufacture of. E. W. 

Kelley '... 250,843 

Rubber from rubber waste, recovering, N. C. Mit- 
chell 249.970 

Saw guard, circular, R. W.Tiiyler 249,806 

Saw mill head block. G. H. Zschech 250 034 

Scaffold, G. W. Green 249,757 

Scale, platform, W. W. Reynolds 249,994 

Screw plate, L. W. Stockwell 249 860 

Seeding machine, H.Ogborn(r) 9,938 

Separator. See Grain separator. 

Sewing machine attachment, W. A. Alrich 949 733 

Sewingmachineattachment, Johnson & Reynolds 249,768 
Sewing machine embroidery attachment, G. W. 

Baker 250,037 

Sewingmachine table, J. E, Donovan (r) 9 937 

Sewing machines, edge forming attachment for. 

J.Benjamin 249,875 

Shears. See Animal shears. Lamp trimming 

shears. 
Sheller. See Corn sheller. 

Shoe, D. B. Felter 249.916 

Shoe fastening. F. J. Lippitt 249,961 

Shoe press, A. S. Rogers. .. : 250,001 

Signal. See Railway signal. Switch s'pnal. 

Skates, ankle support for, E5. G. Macomber 249,904 

Square, combination, S. H. Bellows 249,821 

Stamp, hand. W. D. Wesson 249.863 

Stamp, perforating, H. H. Norrington 249,975 

Stand. See Furnace and pot stand. 

Staple or tag fastener, G. W. McGill 249,861 

Steam engine, J. Wheelock 249,864 

Steam generator, F, Shriver 250,008 

Rteel. tempering united lengths of band, T. Dona- 
hue , , 249,909 

Stone, artificial, J. Irion 249,839 

Stool, piano, G. A, Ramseyer 249,991 

Stopper. See Tube stopper. 

Store service system, J. C. White 260,025 

Stove attachment, vapor burning, Klein & \N'ood- 

ard 249,842 

Stove for burning petroleum. H. Kock 249.952 

Stove, heating, J. A. Milliken 249,864 

Stove platform, H. L. Palmer 24!),797 

Street, underground, N. Jacobsohn 249,945 

Stump puller, J. Dunn 249,747 

Suspending ring, G. W. McGill 249,849 

Switch signal, B. B. Ireland 249,944 

Table. See Sewing machine table. 

'I'able leaf support. D. D. Brockway 249,888 

Tablet, writing F. S. Hasbrouck 249,932 

Tank. See Oil tank. 

Telegraph receiving apparatus, J. W. Fuller 249,920 

Tellurian, J. A. Bowyer 249,789 

Tethering device, J. C. Covert 249,904 

Thrasher and separator, grain, E. Reese 249,858 

Timber, railway ties, etc, apparatus for treating, 

H. E. Kreuter 249,96,3 

Tobacco cutter, S. C. Gault 249.831 

Tongs, pipe, D. Worden 250,029 

Tongue support, wagon, J. W, Wetmore 249,812 

Toy puzzle, C. H. Loomis 249.96:1 

Trap. See Ant trap. Insect trap. 

Trap valve, C. Birkeiy 249,878 

Tree. See Boot tree. 

Treenail turning machine, F. Lightbody 249,960 

Trimmer. See Wick trimmer. 

Tube stopper, leaky, D, J. Morgan 249,783 

Tuyere, Edwards & Smith 249,912 

Type writing machine, J, B. Hammond 249.930 

Umbrella, H. A. Davis , 249,907 

Vaginal irrigator and urinal. E. J. Holcombe 249,937 

Valve. See Basin valve. Trap valve. 

Varnish, M. Connelly 249,902 

Vehicle circle plate, I. V, Hicks 249,765 

Vehicle running gear, E. Whitmore 249.814 

Velocipede, N. Merrill 249,853 

Velocipede, railway, Campbell & Prindle 249.895 

Washing machine, H. Rousseau 250,004 

Water closet, W. S. Cooper 249,903 

Water closet, E. S. Hutchinson 249,767 

Water race, G. Land 249,954 

Wheel. See Buffing wheel. Current wheel. 

Whip. H. Mullen 249.855 

Wick tiimmer, P. G. Beckley 249,820 

window screen attachment, B. T. Herold 249.764 

Wire barbing machine, G. 0. Baker 249,735 

Wood, preserving. S. R. Percy 249,856 

Wrench. See Pipe wrench. 

DESIGNS. 

Dinner ware, E. Chetwynd 12,576 

Finger ring, C. Krauss 12,577 

Gem setting, W. L. Reynolds 12,.'!79 

Monument, miniature, E. C, Bruen 12,575 

Kosette and slide for door spindle locks, W. Whit- 
ney 12,581 

Stove bracket, W. S. Shipe 12,580 

Stove, oil, J. M. Reddy 12,578 



TRADE MARKS. 

Cotton piece goods, Naumkeag Steam Cotton Com- 
pany. 8,870 

Food. Infanta and invalids', T. Metcalf & Co 8,869 

Medical compound, R. V. Pierce 8,873 

Medical compound, certain, R. V. Pierce 8.871 to 8,875 

Perfumeries, cosmetics, tooth powders, and toilet 

soaps. Barclay* Co. 3,867 

Sewing cotton and thread, J. Brook & Bros. 8,868 

Wine made of malt, hops, and other materials. H. 
L.Becker&Co 8.87« 



.Eugllsb Patentp Issued to Americans. 

From November 11 to November 15, 1881, inclusive. 
Cloth fastener, G. W. McGill, New Fork city. 
Compositors' rule, L. K. Johnson, Brooklyn, N. Y. 
Ifegs, preserving. K. H. Loomis, New York city. 
Moulded metallic bodies, W. H. Mallory, Bridgeport. Ct. 
Propellinjf vessels, W. H. Mallory. Bridgeport. Conn. 
Railway signaling apparatus. J.B. Johnson. Boston. Mass. 
Slide valve, W. B. Turma;n. Waldron. Ark. 
Torpedoes, W. H. Mallory. .Bridgeport, Conn. 
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About a montii aao we m ade an offerthrongh the Kews- 
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ofLow PRICE of $2.00. "Ve'had 6,000 of the sa-Cailbre 
BLUE JACKEXS nearly all of whicb have been Bold, (or 
rather given away). They have given such universal satis- 
faction, and we have received 30 manyTii^h Testimonials, 
together with thousands of calls for a heavier calibre revol- 
verthatwehave de'-ided to offer our World Renowned SS-CaMbrO BLUE JACKETforaWn>'*e* 

time FUR THE LOW PRICE OF S3.SO. The 3i£-C»libre BLUE: JACKEX IS WITHOUT EXCEPTION THB 
MOST ELEGANT AND BEAUTIFULLY FINISHED KEVOLTER IN THE WOKLD. Every Revolver Is Guaran- 
teed in every respect. They are made of the finest steel. The barrel and frame are finest nickel silvei^ 
p^ate, and the Cylinder ana Base Piaareof the Finest Goid-plate. Every Kevolver Is BEAUTIFULLY EN- 
GRA FED. The engraving Is then BEAUTIFULLY ENAMELED In blue by a patent process, owned by 
us. The frame near tb& handle la set In Imitation of beautiful rubiesa making- a contrast of GOLD. 
SILVER, BltUC: and RUBIES, which . taken together with the ivorY Kiaiiidle make Ic 

simply BEAUTIFnii EETON D DISCBIFTIOK. It must be seen to be appreciated. Ko pea Can picture 
Itsbeauty or' describe its actual merits. The name blue jaCkex is enough to stamp It as a first class 

freaponln every respect. It baa the flie^v tiussian Mndei Hip stocit exactly fitting the hand, enabling onatoholdit firmly and Bteadl^. 
We Guarantee its Shootinff Qualities equal to a Smith & Wesson or Colt, an(i for beauty and durability it cannot ba equaled. The Cylinderia 
provided with a Positive stock Action holding it firmly In place. Itusos the Long 32-Calibte Cartridge makinn- it one of the Strongest Shooting 
Revolvers in the world. It is the special terror of burjjlars, highwaymen and tramps. We pledge our reputation that it Is the first sa-Calibre 
Ivory Handle Engra'ved, Nickel and €1 -Id-Plated Re-volver ever S'jld forless than ftlO.OO, and the ENAMELED and RUBY FINISH 
is the FIRST EVER SEEN ON ANT REVOLVER. We purchased these Revolvers partly finished at less than the raw material cost and had them finished as 
above described for this special purpose, and wo herebyKuai-antee o-verour o-wn signature to refund money for each and every Revol- 
ver found to be different from what werepresentlt. FOR THREE DOLLARS and FIFTY CENTS, and TWENTY-FIVE 
CENTSoxtratohelp topaypoBtage and packing expenses. We will mail this Revolver to any part of the world, and in addition will 
Biitor your name on o ir Subscription Books for a year's subscription to Our Mammoth Publication, THE HOUSEHOLD JOURNAL. 

The Journal Contains S4 Larg'e Pa^es, filled with Illustrations, Stories, Sketches, Adventures, Poetry, Anecdotes, Earm and 

Garden Statistics. Xhe iVews, Etu. This offor HOLDS GOOD ONLY TILL MARCH 1 Stf 1882, or nntil OUT Stock is Bold out, after 
which tlmewe shall be obliged to charge more than double what we do now. Should our stock run out beforeTHAT DATE, VK glaih 

THE RIGHT AND PRIVILEGE of re turning vouf money. Aa we have oniv Ten Thousand, we would advise you to ordernow, as past experience . ..——«•■«»■ 

teachea U8 that they will Bonn besold. FREE TO ANY ONE. We wlUglve this Revolver FREE to any reader Of thl9 paperwho will CUT TH IS AD VERTISE- 
MENTOUT, show it to theirfrleuds and get six orders at S^.'S'S each. Afteryou have done this send ulS**«SOtbe price of Six Revolvera and we will send you ona revol- 
ver and a BubscrlptlOn to THE HOUSEHOLD JOURNAL *^REEFor vour xroUble, andeachoneinyourclub wlUalsorecelve the Journal a year. THE 
BEST WAY is to order one for yourself first and show It to your friends, you will then find It easy to get others to order, or if you desire to speculate, youcan easily se'l these Revol- 
vers for 9«0.00 each. As to our reliabUltywe refer to any Commercial Agency, newspapers, Puhlishera, or Express Companies In New York City. If this is not sufiicient. write us 
for refeiences which we will cheerfully furnish. Sand allMouoy by llEGiarEfiEO LKiiEftor PoStOffiCmi Ordes at our risk. When one or more are ordered by Expresst at ft 3. 75 
we put In a Box of Cartridges wltheacfi Revolver. Address, E. C- RIDEOUT & CO., 10 Barclay Streetf New York. 




56 POPULAR SONGS. 

WORDS AND MUSIC 10 CENTS. 

Containing Selectiona from "Olivette,'* "Billek 
Taylor." "MascoT(" -'Pinafore," etc. Also Sentimen- 
tal, Comic, Old Favorite. Irish, ; Scotch and Ethiopian 
Songs. This Is without doubt the best collection of Songs 
ever offered for five times the money. Send | Q Cents In 
Silver or Postage Stamps, and we will forward the whole 
Fifty-six Songs by return mall. Address, E.G. RIDE- 
OUT iL CO., lO Barclay Street, New York. 



WEBSTER'S UNABRIDGED. 



In Sheep, Russia and Turkey Bindings. 



NEW 

fEOITIOH ^ 

WITH I 

ymCTIONA DggsilPpLEIilENTg 



New Edition of 'WEBSTER has 
118,000 Words, 3000 Engravings, 
4600 New Words & Meanings, amd 

Biographical Dictionary 

of over 9700 Names. 

Get the Standard. 

■Standard in t>ie Gov't Printing 
OiBce,— 32,000 copies in Public 
Schools,— sale 30 times as large 

as the sale of any other. 

^^^j^FBl aid iii a Family, in helping its 

^9 Jlild ^ members to become intelligent. 

Best aid for TEACHERS and 

SCHOLARS, in SCHOOLS. 

^1 T^lfWl Most acceptable toPastor.Par- 

^XXX X ent, Teacber, Child, Friend; 

for Holidays, Birthday, Wedding, 

or any other occasion. 

PublishedfayG.&C.MERRIAM, Springfield, Mass. 



.THE' 




TOY 



A good To yean bje made with mechani- 
calmovement. I'atentl71,399. Address 
J. J^, McCOK.VJlCK, New Albany, Ind. 



$88 



A week to Aftents. »I« OUTFIT FREE. 
RIDEOUT & CO., 10 Barclat St., New York. 




CUTLER'S POCKET INHALER 

AND 

CfMfholate of Iodine 
INHALANT. 

A certain cure for Ca- 
tarrh, Bronchitis, Asth- 
ma, and all diseases of 
the Throat and Lunps— 
eTen Consumption— if taken in season. It will break 
up a Cold at once. It is the Kiner of Couffli IVIedi- 
clnCBi A few inhalations wlUcorrect the most Offeii- 
stvff Breath. It may be carried aa handily as a pen- 
knife, and i9 guaranteed to accomplish all that is claimed 
for it. 

Patented throiigh the agency of the Scikntific 
Ameuican in 1873, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every BChool, and in- 
dorsed by the leading niedical journals of the world. 
Over 3U0,U00 in use. 
Sold by Druggists for S 1.00. By mall, $1.25. 
W. H. SMITH & CO., PROF'S, 

410 Michigan St., BufEalo, N. Y. 



OUR iRMiS-BOlMlimi FAIRS 

AGDCAT DADCfllU EachB<YXtmtainiTvaelxtA.rtifiet^ccm.si8tvng of Taut. Gamea, and Puzzles. Price 
anCHI DHnUHIIIi hn maU, Se ct^. Four Boxes /or m^.OO, post-paid. fSFrBuclfMiolU.— 
Sin. tall,£ In. wide; one wirh Bdngcd Hair and Black Eyea, and one with Curly Hair and Blue Eyes; different style 
dresBes with each, as a pattern for little onea to make dreaaea from. Cat. — An ornsment for Mantlea, Whatnota , Win- 
dowa, andBric-a-Braca. Itia beautifully engraved od thick cardboard,8in. tall, Sin. wide; Itla so perfect thatit iaoften 
taken for a real live cat. Xhe Oreat Paffoda. Puzzle is a new toy affording a delightful and faacinaling- 
pastiniB alike to old ami youngLinade from one piece of paper, and ia imposaible for any one to make unleas instructed. 
The WeW" Autouiatic Toy— Grandfather tossing on his knee the baby. By pullinga string, the head, arms, 
body, and leg of ihe oM man move, and baby 'a body and legs also. A very amualng toy for the children. pFufesBOF 
Abbey's Agre and Flirtation Cards, entertaining and amuang at parties and socials, enabling any one 
to tell the age of each one present; double faced: on backa are directions; handkerchief flirtatfons and humorous escort 
carda; thus they fuimsh innocent amusement. Maslclan's Own Trlck Cards,— These wonda-fulcards enable 
one to perform the most astonishing metamorphosis without detection With them : the self-same Identical cards you show- 
all eight-ipois, all deucea, all apota, etc., etc. ProfeaaorHerrman'smost aatonishmg performances revealed. Gives ua all 
achance to see how it is done andthemeans of doingit. The filOO Puzzle.— The greatest niTstery out; 8100 
was offered by the inventor to any one who could puti t together, yetit can be done by him in three minutea. The best 

Suzzleyet invented. It consists of the alphabet in full, and also forty-fourfigures. Is amusing and instructing. The 
few JUechanical Grasshopper.— Old folkstlckled and children delighted; will j ump aix feet high, plaasea 
the baby, astonisiiesihccat. The SwUs "Warbler or Bfoeklng-Bird \Vblstle.— It imitates every 
sound in the annual kingdom. from the thrill of the nightingale to the howl ofthe wolf. After alitlle practlLeyour 
mouth mil seem to be a conplete menagerie. Pun for the Boys.— False moiiatachea made of genuine hair. 
Can be put on or off instantly. Lot» offun at the sudden change. O-ame of IjOtto,— (Lo-to). Lotto is a 
Spanish gamei and ia very popular witlj the people of Spain, and has become a fnjthionable pastime in England, France, 
and America, Itia easily understODd, andean be plaj-ed by two or more, not exceeding twelve. It has twelve beauUf ully 
colored cards and ninety numbers. The ^ma is fascinating, amusing, and very entertaining foryoung people. This 
^me has been sold at forty cents, but tuperior facilities for manufacturing enables us to add it to the Chiistmas Box. 
The Articles in Qav ClirlHtma.» So^ would cost T'WO it oWarh i/ bought separate at any store. It is the best 
bargain ever ajlTered- S ffid at onca. Postagestajnps taken, Address plainly, oLm F» cTOX£S dfc CO.* PaO. 

Box 3630, BOSTOSr, MaM- 



ijt HAND PuftER mo HVUr.AJUC 
^"r ■■" F.il E 1 GH T & PASS EM S LR -n,- 

', SHAfrriWPtiLicrs & hansf rs 

nti. '/'M-S&SON nOCHESTe/i NY. I 



MICROSCOPE 



WATCH CHARMS show 

heads of Actresses as large as 

life, street views, the Creed. 

Lord's Prayer, etc., only 12c., postgaid^ 75c. per doz. Bi| 



thing for Agents. PATTEN" A C< 



^pald, 



Barclay St, 



Z. BlK 

.. N. Y. 



"THE MAYFLOWER," Varmouthport, Mass. 

The cheapest, largest, and best Family Story paper. £5 
cash present to every 5th (and its multiple as well) 
subscriber. Send a three cent stamp for sample copy. 



PAYNE'S AUTOMATIC ENGINES. 




Spark Arrester. 
Reliable, dui*able, and economical, 'UiiEZ/umi^Ti a 

'hiOTSt'po'Vje.rwit'ii one-third lessfuel and water than a/ny other 
en^i/ne bii/ilt not flitted with an automatic cut-oflf. Bend 
for Illustrated Catalogue "A" 2, for information and 
prices. B. W. PAYNE & SONS, 

Box ia07. Coming, N. Y. 




BOOEWiLTER ENGIIVE. 

Compact, Substantial. Econom- 
ical, and easior manHged: guar- 
anteed to work well ana give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HOHSE POWER $240 00 

i}4 •' " 280 00 

6!^ " " 865 00 

§£. " *' 44000 

B^" Put on cars at Springfield, 0. 
JAMES LEFFEIi & CO.. 

Springfield, Ohio, 
or no Liberty St^ New York. 



STEEL NAME STAMPS. POSTPAID, 15 CENTS PER 
letter. STEEL STAMP WORKS, New Haven, Conn. 



e^Elea:ant(4enuine'CliroinoCardN, no two alike, 
*^ W with name, 10c. SNOW & CO., Meriden, Conn. 




CLARK'S RUBBER WHEELS. 

This Wheel Is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platrorm Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P.CLARK.WindsorLocks, a. 



BE A TT Y 'S nreans, 37 stops, 10 set reeds, only S90. 
.,,^B^^_^ PiniinN$l'2Sup. Rare Holiday Induce- 
ments ready. Write or call onBeatiy,Washington, N. J. 





ORGANITA ONLY.$5 

With 35 feet of MUSIC, 86. With 100 feet of JHUSIO, $0 *•* ^^ 

PmNO-EHE $5. GRAND ft"A\?£ CABINET ORGAN t $20 

OTlGA'SIflAS,l}IF.Z,nPBAyS,OHfiAJiETTMS,srealestvariet!/,lowMtprice.t 
MUSIC and MUSICIAN Coinbined. Anybody can play any tnnc. 

5f^3if^5?s^^t§¥iff.^HARBACH ORGANINA CO.™Srii 

GREAT OPTICAL, WONDER, Magical Mesascope, only 82.50. 





P.*KTXEPf WANTKl)— To improYe Water privi- 
lege of 500 horse power, on the Republican River, in 
^o^thern Kansas ; will also he for sale or trade. 

Inquire of THEODORE HUKTZ, Scandia, Kans. 

EXCELSIOR 

Hetallic 

USD 

Steel Tapes, 

WAKRANTED. 

Exchanged If not satisfactory. 
KEVFFEL. i& ESHER, New York. 





Horizontal Steam Engines, 

For best Antomatie Cnt-off or 
Plain Slide YRlTe of Su- 
perior Design, 
Complete in Evrrr Respect, 

ADDRESS 

LAMBERTVILLE IRON WORKS, 

L,AMBERTVI1,L.E, K . J. 

An engine that works without 

Boiler. ^Always ready to ho started 

4 and to ^ive at once full power, 

f<AFKTY. Ef;0?i(»lVIY, 

C«)?JVE1NIEN(;E. 

' Burns common Gas and Air. No 

steam, no coal, no ashes, no fires, 

. no danger, no extra insurance. 

"""""■ Almost no attendance. 

THE NEW OTTO SILENT GAS EXGIAE. 

Useful for ail work of small stationary steam engine. 
Built tn sizes of -i, 4. and 7 H. i'. hy SCHI.EICHE11, 
SCHUiUM ifc GO., 3045 Chestnut Street, Phila., Pa. 
A. C. Mnunins;, 38 Dey St., New York, Agent. 

WATER F(,EVATOR. OB STEAM JET PirtlP. 

Has no valves or moving parts. 
Cheapest and Beat Pump made. 
Will pump hot or cold or gritty 
water or liquids. Will force water 
/i.i ,u^ I J.'-.^'CV through pipes and hose for flre 
,v iM..^;.,-. \ i-.,-xa purposes. With 60 lb. steam a 
114 in. JlSpump throws full H in. 
stream, through nozzle. 40 feet. 
With 66 lb. steam a 3 in. $26 pump 
riNi". *,J*' i^llonB water per hour 50 feet high. All 
i/uiuMo f^uaiauteed. State for what purpose wanted, and 
write for prices; etc. 

VAN DUZEN &. TIFT, Cincinnati, O. 



THE BAKER BLOWER. 

[ POBCED BLAST.] 

The best in the World for 
I Charcoal Blast Furnaces. 

Also for melting Iron in Cu- 
I polas forStove Foundries, eto, 

WILBRAHAM BROS, 
LNo. 2320 Frankford Avonqe> 

" Philadelphia, Pa. 

ig®"SEND FOR OUR CATALOGUE. -«». 




^to0t!glWBli&, 



Inside Pagre, each insertion - - - 73 centH n. liiif. 
Back Paffcs each iimei'tion - - - $1,110 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



WOOD WORKING MACHINERY. 

■^r^i TENONING, CARV/NG. ^^'^ -'-WJi " ' 
ifci^--' MACHINES. ^prK5; 

\^:lii BAND <S SCROLL SmS I 'W: 
■fiv^ . - UNIVERSAL ^MfiRKro?^ V* '*3' ' 

CINCINNATI.O.U.S.A. 



MINERAL WOOL. 

This PHreproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread oi lire in walla, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. 8. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 

Spinners' and Shippers' Cotton Bale Bnckle. 

Serially numbered. A com- 

f)lete check against fraud 
n weiqJit and packing, also, 
a protection in case of dam- 
age by fire or watsr. Only 
one buckle to each bale. 
This buckle to be the only 
shippi/ng mark recognized. 
Made of the best malledble 
iron. Can be attached at 
comvress for iimnediate ship- 
nfient. It cannot be removed 
wJthoutdismptinc' the bale. 
Address S- N. DRAKE, 

Clnclimatl, O. 




PATENTS SOLOS 

Joint Stock Companies formed. Stock placed for Incor- 
porated Companies. Good Investments always on hand. 
Highest references given. Circulars free. E. L. RICH- 
ARDS & CO., Brokers. 733 Bboadwat. New York. 



SAFE FROM DtSTfiyaiVEtmOSION,. 

iJARRISONBOIlERWORKSPHIlA./ 



SITUATIOIS^ TVANTED, 

With some good house or firm. Understands all kinds 
of hardware tools, farming tools, and Machinery. Will 
work on moderate salary. Can give flrst-class refer- 
ences. Address A. C. ANDRE, Bebit, Wis. 




€y^\^\ unoice foeticai Heiections lor AUiograpn 

mS\J\9 Albums, neatly bound; 1:250 spicy Motto 

Verses, and '2o popular Songs, all for 12c., 

postpaid. PATTEN & W ADEI. 4S Barclay St., New York. 



What will the Weather bo To-morrow? 

A Barometer and 
Thermometer com- 
bined, that foretells 
correctly any changes 
In the weather 12 to 24 
hours. Warranted Per- 
fect and Reliable. We will send It, delivered free, to 
any address on receipt of One Dollar. The Beat 
Weather Indicator in the World. Just the 
thing for a CHRISTMAS PRESENT. Agents wanted 
everywhere. Send for circular. Beware of imitations, 
OSWEGO THEaMOMETER WORKS. Oswego, N. Y, 




30 DAYS TRIAL ALLOWED. 

We will send on 30 da>s trial 
'5^E?TR^^5^ DR. DYE'S 

*^-''^ -^'^'^Electio- Voltaic Appliances. 

Invented by the eminent Dr. A. Iff. Dye, and 

especially designed for the cure of all Nervous 
DiseaaeW; Oeneral Debility, I^oat Tiffor 
and Dlannood. the result of abuses and otner 
causes. Also for Liver and Kidney Diseases, 
Rheumatism. Neuralgia. Paralysis. Rupture, Fe- 
male Troubles and many other diseases. 
Wonderful cures quickly effected. Illustrated 
pamphlet sent free. Address, 

VOLTAIC BELT CO., Marshall, Mich. 



12e 



"A Violet from Mother's Grave," 4 49 other 
,. popular SonGTN, words and inuNic entire, all 
• for 12c. PATTEN & CO., « Barclay St., N. Y. 



FINE^i^ E NGRAVING 

" ND COPY FO" 
E S T I M AT E . , 

It wiLi PAY YOU)702 CHESTNUT?-' PHILftO'f' 



PICTET ARTIFICIAL ICE. 

COID AIR MACHINES 

For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 

Send for ILLUSTUATED AND DESCBIPTITE ClKCUI.ARS. 

PICTET ABTIFICIAI. ICE CO. (Limited), 

14'.i Greenwich Street, 

1*. O. BOX3US3. New York City, N. y. 



■MALLEABLE ^^^^ -? 

'THOMAS DEVLIN J CO.. EHioTrrV*"""' 



UllDDCDPt'EisTURY, .\Ti>ANTii,eto.«| rn 

nMnrC no .Mutual Lxlyrary, PhAlnddvhia. J.vlll 

* " " * .". ... ^l.„n^#.o* A »n»»*. *r,m. ..11 -A rv> n..! ** .^ 





Cheapest Agency for all Ameri- 
Catalogues free. 



STTXa ATVt 



ERIE, PA., 

Manufaeture'r of 

Portable. Stationary, 

AND 

Agricaltnral 



PLANING AND MATCHING HIACHINE. 




Special Machines for Car Work, and the latest Improved 
Wood Working Machinery of all klnda^ 



• jb ACME CUBE pipe: TON Gd -tL;. 



:-:::::::' .varying in sizes from'»to 



)STffFlC.IFHTM*OE. s _--- 

NOBLE HALL St CO. SOLE MFTRS.ERfE PA. « 



SPECIAL MaCHINBRT. TOOLS, EXPERIMENTAL 
Work. eto. S. MrHENRY, 921 Filbert St., Philadelphia, 
Fa. Fine vork Eollcited. 



)1881 SCIENTIFIC AMERICIAN, INC 



December 24, 1881.] 



^tmtxlu ^mtxxtm. 
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A VALUABLE PRESENT ! ! 

Werecentlypurchasedat Sheriflfe Sale, the entire stock 
Cf adualer la imported laces, at lees than one-fourth tho 
cost of LmpnrtatloQ, which we have made up Into handker- 
chiefs, RuchingB, Collars, etc., and have In stock £,ooO 
cablnetB as shown in above cut. Each cabinet contains 
OME K<A,CE BAIVDHERC0IEF* Four Yards 
Rncliiiis, lace finish, Ooe "Cloes** Balrpin Cal}l«i 
net vrlth ftfty assorted hair-pins, best quality. 
One Bottle of the Celebrated Grand Duchess Col> 
ogne with spray attachment, One Boot-Buttonera 
One Glove>ButtoDer. One Ke9--rinc one Case con- 
taining four full papers of long-eyed needles of the best 
2uaUty.and twenty darners bodkins, motto Deedles. &c., 
c.ordiflferentklndB. ALL FOR SIXTY CENTS* 
and six cents extra to help pay postage andpacting, Wo 
have a handsome lace collar to send in place of the mch- 
Ing If any ona should prefer It. Our object In Bacnflcing 
these goods to the public la for thepurposeof Introduc- 
ing the CRAND DUCHESS COLOGIVE. The finest 
perfumery In the World. We are satisfied that ever pur- 
chaser of this perfumery will be our permanent customer. 
REMEMBER we havj only 5, OOO of these Cabinets, 
and reserve the right to refund the money after they are 
flold "First come, first served." Our illustrated cata- 
logue of Laces, Notions. Fancy Goods and Jewelry, eent 
Iree upon application. Send postage stamps or soecle 




TOULS for Macbiuiatii, Carpenters. Amateurs, Jewellers, Model 
Makers. Blacksmiths, etc. Send for Catalogue, anil state what kind 
Of Tools you require. TALLMAX <& McFADDEX, 

6U7 Market St., PhlLadeLphla, Pa. 



RUPTURE 

cared without an operation or the Injury truBses inflict 
byDr.J. A. SHERMAN'S method. Office 251 Broadway, 
New Tort. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 

DOTOUR OWN PRINTING 

Presses and outfits from $3 to $600 
Over 2,000 styles of type. Catalogue and 
reduced price list free, 

H. HOOVER, Phila., Pa- 




ft week in your own town. Terms and $5 outfit 
free. Address H. Hallbtt & Co., Portland, Me. 



Xt. X 33 J3 X: Xj Xj ' S 

N£W ELEMENTS of HAND RAILING. 

Revised edition, containing 41 piates. 13 of which are en- 
tirety new, witil accompanying Jetterpress descriptions. 
Price »7. E. CLAXTON &C0., 930 .Market St., Phila., Pa. 



i MURDOCH Jt 



BD A C* r- "J Mni:-<iNi?.is SUPPLIES in 
nASo COPPER. 

cv„ «,Rt.ROO,SHEtT s. TUBE IN THE THREE 



SPEAKING TELEPHONES. 

THE AMKRICAIV BELL TELEPHONE COMPANY, 

W. H. Forbes, W. R. Driveb, Theo. N. Vail, 
President. Treaswrer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Comralssloner of Patents and the U. 9. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This oorapany also owns and controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Infonnation furnished upon application. 

Address all communications to the 
AMERICAN BEl.I. TELEPHONE COMPANY, 
93 Milk fStreet) ItoHton, Dlar^s. 



BARREL, KEG 




CbamferlnK; Howeliag, 
ana Crozing;. 



HOGSHEAD, 

AND 

Stave MacMiery. 

Over 60 varieties' 
manufactured by 

E,&B, HOLMES, 

Tnua Hoop Driving. Bufl'alo, N. Y. 




Head Rounding. 




Quickly and 
Permanently 




Dr.Stinson'sAs&maRemedy 

is unequaled as a positive 
Alterative and Cure for 

Asthma and Sjspepsia, 

and aii their attendant eviis. It does not merely 
afford temporary relief, but is a permanent cure. 
Mrs B. F. Lee, of Beimore, O., says of it: " I am 
surprised at Ihe speedy ejects of yotir remedy. It « 
the first medicine in six years that has loosened my 
cough nnd made expectoration easy. I now; sleep all 
night without coughing." If your druggist does not 
keep it. send for treatise and testimonials to 
ikcBi- iv, o ^^ p^ ^^ PECK A CO., 

8S3 BnMuiHay, New Tork. 



FOR fyEL-SHyiimm-OFr ENGINES, 

For Dry 3tciir. TortaMe Enaines, 
FOR CIRCULAR SAW MILLS, 
For. "McoRE Cg-uniy (tkit".Coen Mills. 
ftd'ircss Taylor Manf g Co. 

WESTMINSTER, MD. 



il 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Pntented November IS, 1S79. 
For Mnciidain ICnnil making. Ballasting of Itailroafls. Crushint; Oi'^MvUse of Irnii Furnares, 

etc. Rapid y supersedinR our older style» of Blake Crusher on account of Its superior strength, ^ffl^i- 
e'ncv,ana siinplicity. Adopted by important Railway and Mining Corporations, Cities, ana Towns. 
PirstClass Medals of Superiority awarded by American Institute, I879and 1880. 

IJLAKK CllUSHEU CO., Sole Mnkers, New lliiven, Coiiu. 




iLQWSFl. 



GRATEFUL- COMFORTING. 

EPPS'S COCOA 

BREAKFAST. 

" By a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and by 
a careful application of the fine properties of well-se- 
lected Cocoa, Mr. Epps has provided our breakfast tables 
with a delicately flavored beverage which may save us 
many heavy doctors' bills. It is by the judicious use of 
such articles of diet that a constitution may be gradually 
built up until strong enough to resist every tendency to 
disease. Hundreds of subtle maladies are floating 
around us ready to attack wherever there is a weak 
point. We may escape many a fatal shaft by keeping 
ouradves well fortified with pure blood and a properly 
nourished frame."— Oivii Seivice Gazette. 

Made simply with boiling water or milk. Sold in tins 
only (^ lb., and lb.), labeled 

JAMES EPPS & CO., 

IIOMtEOPATHIO CHEMISTS, 

London, England. 
New York and CliicaKO Depots, SMITH & 
VANDERBEEK. 




HEAVY PnNCHES.SHEAES, 

Boiler Shop Rolls, 
Radial Drills, Etc. 

SEND TO 

HILLES & JONES 

WILMINGTON, DEL. 




BARNES!' 

Patent Foot and Steam Power 
Machinery. Complete outfits for 
Actual Workshop Business. Lathes 
for Wood or Metal. Circular Saws, 
Scroll Saws, Formers, Mortisera, 
Tenoners, etc., etc. Machines on 
trial if desired. Descriptive Cata- 
logue and l^rlce List Free. 

W. F. & JOHN BARNES, 
Rockfoi'd, 111. 
No. 1999 Main St. 




THE SCOVILL 

"Pop" Safety Valve, 

SIMPLE. RELTABLF,, DURABLE. 

For Locomotive, Stationary, Marine, and Portable 

Boilers. 

Send for descriptive circulars and price lists to 

THE HANCOCK INSPIRATOR CO. 

BOSTON, MASS. 



3E>OSX'Z'X-V-3EI ^XaA.SI?. 



IRON REVOLVERS, PERFECTLY RALANCEb, 

Has Fewer Farts than any other Blower, 
P. H. it, F. M. ROOTS, Manufacturers, 

CONNERSVILLE, INO. 
S. S. TOWNSEND, Gen. A?t.,8CortlandSt.,8Dey St., 
COOKE & CO., Belling Agrta., 6 Cortland Street, 
J^S. BBQOS & CO., Selling AgtB. 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 




THE NONF-SUCH TURBINE, 

The Latest and Best. 
THE TWIN ROTARY PUMP. 

The Best Fire Pump Made . 
CIRCULAR SAW MILLS, 

With Ball's Patent Lever Set. 
MILL I^IEARING ife SHAFTING, 

Twenty years' experience. We guar- 
antee satisfaction. Tell us your wants, 
and we will give the information. 
CLAKK & HEALU HA* HIM;: CO., 
Turners Falls, Mass. 




TEXAS 



CHEAP HO MES FOR ALLI 

50,000 Laliorers oox get Immediate Employment,at Good Waces, 
on Farms and RaU roads in Texas alone. 

THE SOUTH-WESTERN IMMIGRATION CO. , 

Win mail on application, free of cost, postage prepaid, books with maps, giving reliable information or 
Texas. Arkansas, or Western Liouislana. Address B. O, DUVAL, Sec'y, Austin, Tex. 



DEAN BROS' 
STEAM PUMP WORKS, 

INDIANAPOLIS* IND. 
Boiler Feeders, Fire Pnmps, 

Pumping Machinery ^ 
, for ail purposes. 

I Sead for.! 




(T r * . (T 'J n per day at home. Samples worth $5 free. 
$J lU $ZU Address Stinson & Co., Portland, Me 



N 



WANTED &o.^^ 

in the United States and Ganadas 

to take the exclusive control of territory 
for the Bale of the celebrated FOUETT'S 
LAMP TIP pronounced the greatest in- 
veutiou of this century. A necessity 
to every Oil Lamp. Sa-res trim- 
ming the wick. PositiTely pre- 
vents smokine or flickering* All 
smell from oil obviated, and doubles 
the liglit, fits any Lamp. Sells at 
sight. Agents can realize handsome and 
steady incomes. A sample Tip supplied 
to Agents by mail for 15 cents, currency 
or stamps. Address immediately for cir- 
culars, terms and territory, 
FOLLETT LAMP TIP CO., 
3 Park Roiv, New York City. 



THE WALLACE DIAMOND CARBONS. 

Teiegraph, Telepiione, and Eiectric Ijigiit Suppiies. 




THE EliECTRICAl- 8UPPI,Y CO., 

1U9 l.ibri'ty tit.. New ) ork. 



$72 



A WEBK. $12 a day at liome easily made. Uostly 
outfit free. Address Tbue & Co., Augusta. Me. 

CUKED 



•^llWIIIlnv T.HMT.TE 15. KTtMl.H 



geon, C. & A. 



■•By LESLIE E. KBELEY, M.D., 8ur- 
. R ft. Dwight. 111. I7-Booli9 Free. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thiclt, weight 2,200 lbs., 
*300; planing 24 in. wide, 6 in. thicli;, weiBht 2.600 Iba., 
1350. Beading, Arbor, and Head, extra, |20. Sash, Door, 
and Hlind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, WilUamsport, Pa. 



SUPERIOR SUBSTITUTE FOR WOOD ENGRAVING. 

MOSS ENGRAVING CO, 




..^ 3 ' M(>>^-^ \ r.w i'i;<>( i:-v., 

r>:tr, I'Einr si'i;i:i:r. coii. i.lm. siai jo/.' a. 

^ii'4i-;l\ in'.;^ <,l I'iMI r;l J I ^. I'.ii i l<l i ii-.;^. I :i iitl -., ;i jm--, "M Mrti in,- 1\ . >l:i[>-., I:i r., tor N cu 
pels, licioli^. <:il;llii',-n,N. I.li . M iH li . Ii,;i |„ r II,:, n \V...mI<u|... 

THE LARGEST ESTABLISHMRMT OF THE KIND IN THE WORLD. 



WATCHMAKERS. 

Before buying lathes, see the "Whitcomb," made by 
AMSBICiO^ WATCH TOOL CO., WaatUam, Mass. 



HOPE^^DEAF 

/?/•. Peck's Artificial Ear Drums 

PEBFECTI.T' RESTORE THE HEABINQ 

and perlbrm the work of the Natural Drum. 
Always in position, but invisible to others. 

All Conversation and even whispers beaM dis- 
tinctly. We refer to those UBlng them. Send for 
descriptive circular with testimonials. Address, 
E.F.E. PECK&CO., 858 Broadway, NewTork. 




Applied to all machinery driven by 
fly-wheels and liable to be broken by 
power stored in wheels, such as cal- 
ender rolls, upsetting machines, 
presses, and wire drawing ma- 
"^^^y I chines. We warrant to save 

^gearing and all machinery 

from breaking by using our 
clutches. Starts gradual, stops 
quick. Any amount of power 
controlled. Friction Hoistintr 
.Engines iLnd Di'iiins; also, Safety 
Elevators. Can be run faster and 
__ stop quicker than any other friction. 

D, Frisbie *fe Co., 123 North 4th St., Philadelphia, Pa. 




THE PORTER-ALLEN 

High Speed Steam Engine. 

' ADDRESS 

SOUTHWAIHt FOUNDRY Jt MACHINE CO., 
430 Waabington Ave., Phlladelplila, I'a. 



Pamphlet Printing. T^s^^l^Co-JSSIIo'^r^'Si 

copies. Circulars for Inventors printed very cheap. 
Local Frintins: House* Silver Creek, N. Y. 



MACHINISTS' Tools. 

New and IiapROTED Pattekns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, (fee, 

NEW HAVEN HI AN U F AO'I'UUINO CO., 
Meiv Haven, Conn. 



PATENT aUICK 

Adjustable Stroke 

SHAPERS 

Can beChangedwhllelnHIotton. 
E. GOULD & EBERHARDT, 

^ NEWARK, N . J. 

MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, ThkGeorgi! Plack Machinery Aqcnct. 




HAND BI.OWEIt^ianil PORTABLE PORKES 

made by EMPIRE POKTAHLE FORGE CO., Cohoes, 
N. ¥., are the strongest and best. Send for circulars. 




PORTABLE POWER DRILLS. 

FAPPING.REftMING i BORIiMG MAC-i.NES 

' STOW FLEXIBLE SHAFT CO. I ; M ;-) 
I509PENNA.AVE.PHILA.PA . ■'"' v 



ERICSSON'S 

New Caloric Pdium Eipb 

FOB 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping en ne 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

delamateh iron works 

C. H. DELAMATER &, CO., Proprieiorg, 

No. 10 Cortliiiidt Street, New York, N. Y. 




Wft"HERBY, BDGG & RICHARDSON. Manufacturers 
oif Patent Woodworking .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly ocftupled 
by K. Ball & Co.. Worcester, Mass. Send for CataloKue. 



PROSPECTING MINERAL LANDS .ASPECIALnY. 

C-iliNORICAL SECTIONS" OR OOixCS ODTAiNtD TViL" v.'.iOl' 

r;:™N:;EeoRr;,.\?)/\RTESiAfJ Wells 

BORED ROUND AND STRAIGHT ADMITTIN G -'- " ; 
A LARGE ■', PUMPANH CA.S^NGiN PROPnRTIOt. i 


P 


1 


Ta.SIZL OF HOLE THMsii'' i 
f\\i'( OTHtff PROCESS,,^;! 
ESTIMATE.? liJFN ^\^.t< 
AND CONTRACTS ,« 111 A.' 

:;?li DIAMOND 
! DRILL CO. 

E0X+23PQTTSVillFpA. 

UANFTK.S 0' Ri.AMONO PRilLS 
-V^ROCK BORING . ^' 


|*iif/li^ 


i^H 


^m 





Geo. W, Read & Go,, 

Manufacturers of and Dealers in 

MAHOGANY, 

And all Foreign acd Domestic 

Oeiloixxet \/\/ oodis. 



SOLE MANUFACTURERS 



CUT AN» ^1^E^S DRIED 

THIN LUMBER, 

FOR 

Cia^R BOXES, 



JUilU luid Wni-erooiii8i 



186 to 200 Lewis St., New York. 



sMtcL0ND0N,BERRY^OR i OK 

. pHIL'^ P'" FOR • 

THE BEST BAND SAW BLADE 



BA.TTBRIES. WIRES, .MAGNETS. INSTRCMENTB, 
TELEGRAPH AND ELECTRICAL SUPPLIES. CAXA- 
LOGlIp; Frei;. C. E. .TONES <fc BRO, CINCINNATI. O. 




FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER, 

The simplest machine evpr deviseti for the ptirposf. 

We warrant 50 per cent, advantage in Cruahing, with one-third power, and In combined 
Crushing and Pulverizing do the work of stamp and Burrs at one-third first cost. Can be 



operated with tmy kind of power. 



Address TOTTEN i& CO., Pittt»burff, Fa. 



"EELIABLE" 

li Bnglnes a complete success. 
I Prices still 40 per cent, below 
those of oth er inr kers. Un- 
equaled for efficiency, sirorlicl- 
ty, and durability. PrieeSfrtWa 
$250 for 10 H. P., to »550 tor SO 
II. P. All complete, with Gov- 
ernor. Pump and Heater. 
Address, tor circular. 
I HEA I ill & MORRIS, formerly HEALD,SISC0&C0.4 
' Jialdwliiavillei N. V. 
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A BEAUTIFUL HOLIDAY PRESENT. 

Over 8,000,000 Sold— Phenomenal Success 1 1 

DR. SCOTT'S ELECTRIC HAIR BRUSH. 



£r 



<si*^ 






An Honest Remedy 

l»l»r<?rTfcIBED AND USED BY OUK BEST PHYSICIAXS. 

T I ron its way to Royal favor in Sngland, been cordially indorsed by the Prlnceand Prill* 

Q ^\ ales, and written upon by the Kt, Hon, \V. E. Gladsto ne, is now brought to the notice 

Ameiican public. It cures by natural means, will always do good, never harm, and 18 
nedy lasting for many years. It should be used daily in place of the ordinary QalT 
1 rush. The Brush Handle is made of a new odorless composition resembling ebony: a 
^% combination of substances PRODUCING A PERMANENT ELECTRO- 
Cfj MAGNETIC CURRENT WHICH ACTS IMMEDIATELY UPON THE 
V^jQ HAIR GLANDS AND FOLLICLES. This power can alwaya be tested by 
>. V^ «. a Bilreroompasa which, accompauies each Brush. 



^"^ 






Not a Wire Brusk 



I _TFrom 
Rev. Dr. 
BrldKeman.J 

Bhooklts. 
*Qentv~l have 
] aoTGr before given a 
'{ testimonial, but am will. 

Ing to encourage the use 

Oian honest remedy, In,Ti 
1 flo pleased with your Hair 

"Brush that I deem It my duty 
n to write you recommondinif It 
I most cordially. My hair, about a 
1 year since, commenced falling out, 
1 and I was ranldlv beoomlni; bald : birt 

Since uslntr the Brush a thick growth of < 

I J™Kh¥ ™»^e Its annearanoe, quite equal 
I to that which I had preTlons to Its f allii J 
I out. I have tried other remedies* but with no 
I success. After this remarkable result I pur- 

Tiasedpne for my wife, who has been a great snf- 
1 ,-^r..n°™ headache, and Bhe fln s It a prompt ana 

Infalllbleremedy. a. C. Brldgeman, D.D.' 



Bnt Pnre Bristles. 



IT IS WARRANTED TO CURE 

Nervous Headache In 5 Minutes! Bilious 
Headache In 5 Minutes! Neuralgia In 5 
Minutes ! Dandruff and Diseases of the 
Scalp! Prevent Falling Hair and Bald- 
ness! Promptly Arrest Premature Cray- 
ness! Make the Hair grow Long and 
Clossy! The continued use of Pills, etc.) 
works Irreparable Injury. Ask any Physl* 
clan. 



Will positively produce 
a rapid growth of hair 
on bald heads, where the 
glands and follicles are 
not totally destroyed. 



ALL DEALERS WILL REFUND THE PRICE 
IF NOT AS REPRESENTED. 



Many thjonaand similar Testimonials can be seen at our cifflce. 



Ask for DR. SCOTT'S. 
TAKE NO OTHER. See 
that name Is on the 
box. Avoid WIRE 
Brushes which Injure 
the Scalp and promote 
Baldness. 



A BEArTIFUL BRUSH, vk^m^. 

(VewillBenditon trial. poBtDaM, on receipt of ^3.00y which will be 
returned If r " ' ' 



-^ FrsprlitoniThePaHViailleetileAiBOdt. 
, Vk tlon of London. 

^C^. 5eir Xork Branch : 842 Broadira;. 

OTJf „, ^ SaratOvl. 

Blk. vAm> "Icheerfnlly testify to the metltsol 
t^Or Dr. Scott's Electric Hair Brush; 

1^^^ ^ Itcuresmy lieadacheswithii^ 
a few minutes. It Is an 
excellent Hair Bmah^ 
^ well worth the price, 
.V aside from Its <au . 

XeJm^ rative powers.* 
"VK Jim. B. 

"Tg-* Cltapman, 

\ 



not as represented. 

Inclose 10 cents extra and we gnaiantee safe delivery Into your handsj OTWlIlBend It 
by express, C.O.D.. at your expense, with privilege of openingand examining. BntexpresB- 
afre adds considerably to your cost. Or request your riearest Dmggiat or Fancy Store to OP- 

tain one for you, and' be sure Dr. Soott^s name la on the Box, 

mONET RETURNED IF NOT AS- REPRESENTED. 

As soon as yon reeelvethe Brush, Ifnot Ten satisfied with your bargain, write ns.andwewlll return the money. WhatCTn be fjlff ' 
Ke Proprieto s of this Publication know Dr. Scott to be respeoiible and trustworthy, a Brush has been placed In the hands of Maror 
Cooper and Postmaster James of New Tork, as a guarantee oi good faith. 

Remittances should be made payable to GEO, A. SCOTT, 843 Broadway, New Tork. They can be made In Ctaeoks, Drafts, Post Offlfla 
Oidfiis, Currency, or Stamps. r.miiniAT. mscoQirr zo tq£ Tbasi!. g, , Anents Wanted In every Town. 

SendJor a CireulariifoiirDr.Scotea MecbrUs Flesh BruO u 



Mention this Paper. 



FOR SALE OR RENT. 

Old established Found y. Machine Shop, and Plan- 
ing MUL Excellent iDcallty. Plenty of work. Address 
L. M. NEWBURY, Sparta, Wis. 



MAGIC LANTERNS 



And STEREOPTICONS, all prices. Views Ulnstrat- 
ingeveryaubjectforPUBr.IC EXHIBITIONS, etc. 

|ra^.4OT0,^taib?«&usl«,ess/()ra7n«niwit?is«iaHcaj>tt(rf. Also 
MEtKlc Lanterns for home amusement. 116-paf2re cat./ree. 
WcAIiL.ISTER,Mfg. Optician, 49 NasHao St.,N. V. 



Double Screw, Parallel, Leg Vises. 

Made'and WAKRANTBD stronger than any other Vise 
by FISHER & KORKIS only, Trenton, Si. J. 



H.W.JOHMS' 

LIQUID PAINTS, 

ASBESTOS ROOFING, 

ASBESTOS BOII.ER. COVERINGS, 
ASBESTOS LINING FEI.T, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PACKING, 
ASBESTOS MII.tBJJARD, 
ASBESTOS GASKETS, 

ASBESTOS SHEATHINGS, 
COATINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'C CO., 

87 Maiden Lane, New York. 





WATCHMAN'S Im- 
proved Time Detector, 
with Safety Lock At- 
, tachment, Patented 1875- 
k6-7«).gl. Beware of In- 
j f ringeraents. This In- 
Istrument is supplied with 
n2 keys for 12 stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IM H AU8ER, 
P.O.Box «I5. ;<12 Broadway, New York. 



IRIDIUnfl: 

THE HARDEST METAL KNOWN. 

Not attacked by acids or alkalies) not oxidized 
in the air; altnost Infusible. Manufactured under 
n Holland's pr ess (patented May 10, 1881) by 

THE AMERICAN IRIDIUM CO., 

S. E. Corner Pearl and Flam Sts, Cincinnati, Oliio, 



FRIEDMANN'S PATENT INJECTOR. 

THE BEST 

Boiler Feeder 

IN THE WORLD. 
Simple, Reliable, and EflectlTe. 

40,000 IJV ACTUAL USE. 
NATHAN & DREYFUS, 

Sole Manufacturers, NEW TORK. 

Send for Descriptive Gatalogua 



wetoe 



Address JOHN A. ROBBLING'S SONS M nufactur- 
ers, Trenton, N. J . , or 117 Liberty Street, New York. 

Avheels and Rope for conveying power long distances. 
Send for circular. 



Jap vis Furnace Co. 

Patent Setting for Steam Boilers Bums Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 92 Liberty St., New York; No. 709 Market St., 8t, 
Louis; No. 18 second St.. Baltimore. 



FOB BBST 

COLD PENS. 

^==—=3^ Send for Price IJst to 

JOHN HOLLAND, Mfr., 19 West 4tli St., Cincinnati. 




wm. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKKIS-CORLISS ENOIJfE 

With Harris' Patented ImproTementSi 
from 10 to 1,000 H. P. 




ColimiMa Bicycles, 

Blade of the best material, by 
the most sUlled workmen, ex- 
pressly for road use. 

" Oolnmblas " are the favorite 
with riders, and their superiority 
in beauty, structure, and finish 
is acknowledged by all. 

Send 3c. stamp for 24-page 
catalogue, with price lists and 
full information. 

THE POPE MFG. CO., 

B97 Washington St., 
Boston, Mass. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New Tork. 



ikdtjrlisiwfats. 



Inside Page, each Ingertlon - • ■ 73 cents a line. 
BaclE Page, each Insertion - • - gl, 00a line. 

(About eight words to a line.) 
Engravings may head adnertisements at the same rate 
per Htu^ by tneosurement, as the letter press. Adver- 
tisements must be recemed at publication office as early 
as Thursday morning to appear in next ismiie. 



Gameron Steam Pump. 

OVER 30,000 IN USE. 

Specially adapted for use In Gold, Silver, Coal, and 
Iron Mills ; also Greneral Manufacturing and Fire Pumps. 

Pumps furnished with movable Linings in Iron, Gom- 
poaitlon, or Phosphor-Bronze. 

THE A. 8. CAMERON STEAHI PUMP WOKKS, 
FOOT EAST 33d ST., NEW YORK. 



"J^NTs'a^'J \ 



vEmerson.Smith &C0. 
Jf^s BEAVER Falls, P-^ 



KORTING UNIVERSAL 

Double Tube Injector, 

FOR BOILER FEEDING 

Send for Circular. 

OFFICES AND WAREROOMSr 

Phila.— 12th * Thompson Sts. New Tork-109 Liberty St. 



Boston— 7 Oliver St. 



Chlca«o— 84 Market St. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B.FRIlNRLIN.¥.Pres't. J.M.ALlEN.Pres't. 
J. B. PIERCE. Sec'y. 



ROCK DRILLS & AIR GOMPRESSORS 

A INCERSOLL ROCK DRILL CO., 

1 PARK PLACE .. NEW YORK, 



Stevens' Roller Mills, 

FOE 

GRADUAL REDTJCTION OF GRAIN. 

Manufactured exclusively by 
JOHN T. NOYE dc SONS, BCFFALO, N. Y. 

Th e New Measuring Instrament. 

By simply p ssing it over a sur- 
face the exact distance in feet, 
inches and fractions is recorded 
on the dial. Supersedes Rttle and 
Tape. Measures Routes on Maps. 
Laree ones in Brass c ses, 100 ft. 
I i>f Iniature wheel measupes,nickel, 
f 10 ft. for watch pendants. 

JACKSON & TYLER, 

Baltimore, Md. 
Fine Tools of ail kinds, liathea, etc 




NEW YORK BELTING AND PAdKlMc 



OUR "TEST" HOSE 

E. I Is superior to anything ever before made. Every 
' description of Rubber Hose always in stock. 



37 dk 38 PARK ROW, NEW YORK. 



SEND FOR PAMPHLET OF COMPILATION OF 
Tests of Turbine Water Wheels. 

BARBER, KEISER & CO., Allentown, Pa. 



FOWLER'S SHORTHAND EXECUTION ENABLES 
writeTBOf any system to double their speed of writing 
without secrlBce of legibility. For sale by all booksellers 

The Pliosiilior-Bronze Smelting Co. LimM 

!V>ir Offices and 
Salesroom, 

l5l2Arcli street, 

PHILADELPHIA 

PA. 




PHOSPHOR-BRONZE 

Wire, Rods, Sheets, Bolts, etc. 

Pamphlets nnil Farticulars on Application. 



OWNERS OF THE U. S. PHOSPHOR- 
BRONZE PATENTS. 

Sole Mannfoctarers f Phosphor- Bronze 1 n tbe 11 . S. 



rrn 



'■VijJlLJJrj' 



•• THE STANDARD 

MAKES A PERFECT JOINT 



SHEET METAl, DROP PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 



THE J. L MOTT IRON WORKS, 

SS and 90 Beekinnn St., New York. 
DemareBt's Patent Water Clowets used almost 
exclusively in all fine work. Df-iiiai-est's Water 
Closets, Latrine's and Hopper's for public buildings and 
factories, aiott's Celebi'nted Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 




At Iiow Prices. Iinrite Assorted Stock. 
, &, F. BROWN, Sr-BlXewls St., New York. 



PRIIffTIIffG INKS. 

THE " Scientlflc American " is printed with CBAS. 
ENEtr JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Plilladeipbia, and 59 Gold St., New York. 
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